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Appendix riq Sobpart Y—Exa of
Conditions' Which May Restrict gr Limit
Expoagre to Hyperbarle Condition
_ The Yollowing di ers may festrigt or
limit ofgupatjonal exposurc to Aypefbaric
condition), depending/ on severigy. prbsence
of residualeffe p¢ponse 1o tijerapy, num-
ber of o .\‘,.... degree
and duration\of isdiftion.
Hiswoty of f¢izurg disorder offier/than car-
ly febritk con ls' . 1
Malignancied (at¥ive) un)éls (freated and

without ricurrcioc Wy S

Chronic\inabitRy tb\equktifcAinus and/or
middle car Ypressu '

Cystic or tavitarydid , the lungs.

Impaired dgan Nagtiongtaysed by alco-
hol or drug usp. '

Conditions fequirifig oghtinbous medica-

1 - .
hisiamines, ster-

ton for contro (c“' brifg drugs, or in-
V‘; ,.

aids, barbiturate}, mogd

sulin).
Meniere's diseaye. /
Hemoglobinopathie ' /
Obstructive or 1d )'- lung disease.
Vestibular end org ,.5‘ ction.
Pneumothorax.
Cardiac abno N {c.g\ pathological
heart block, valvjlaryd , \ntraventricu-

lar conduction gflefecs Bther fhan’ isolated
right bundle brfnch A¥dEk, angina pectoris,

arrhythmia, ogfona je seyse).
Juxta-artiofar of 'y i8.
Appeadix Bfto —Guldiiines for
Scientiic Divk / Lt
This appendi l s guidelies that
will be fused njunctio with
§1926.10f 1 (a)(2)(iv) fqfdeicrmine thowc sci-
entific dfving prbgreng Which are gxempt
from th requir td fdr commerciyl div-
ing. Th¢ guideligey ack ag follows:

Board consist} of &

1. T§ Divm.on
ntifc divers and bas

majority of active sdi

sutonomous and abs Sote uthority ove} the
scientific diving proggam’sjoperations.

2. The purpose of fhe pRoject using sqen-
tific diving is the agvancdgment of sciejce;
therefore, informatipn an{l data resul§ng
from the prajoct ard non-propriclary

3. The 1asks of a jojentific diver are thp
of an observer and finta gatherer. Constriic-

tion and trouble-shpating tasks traditionglly
associated with copnmercial diving are ot
included within sclentific diving.

4. Scientific divgss, based on the naturdof

their activitich, mpst use scientific exy

in studyink t ndorwater envirghment

and, therefodg, Wb scientists or scightists in

trining.

Sabpart Z—Toxjc and H dous Sub-
neces

note; Sections Y and 8, Occupational
Safety and Heaith Act, 29 0R.C. 633, 657; Secre-
tary of Labor's Orders Ngs. 171 (36 FR 8754),
876 (41 FR 25059), 943 (48 AR 35736) of 1-90
(55 FR 9033) as apgficable; arq 29 CFR pant
19il.

Section 1926.1707 not issucd undgr 29 uSs.C
633 or 29 CFR girt 1911, also is3URd under 5
US.C. 653,
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nder 29 US.C. 653.
g 1926.1128 also imsued

653
6.1147 also issued
under 29 U
C issued under 29 US.C.
653.
[Subpart ed byN§8 FR 35077, Junc
30, 199

§1926.1100 [Reserved]
§1926.1101 Asbestos.

[1926.1101 redesignated from 192658
snd amended by 59 FR 41131, August
10, 1994}

(z) Scope and application. This section
regulates asbestos cxposure in all work as
defincd in 29 CFR 1910.12(b), including
but not limited to the following:

(1) Demolition or salvage of structures
where asbestos is present;

(2) Removal or encapsulation of
matcrials contrining asbestos,

(3) Construction, altcration, repair,
maintenanace, or renovation of structures,
substrates, or portiom thereof, that con-
tain asbestos;

(4) Installation of products containing
asbestos;

5’5) Asbestos spill/emergency cleanup;
an

(6) Transportation, disposal, storage,
contginment of and housckeeping activi-
ties involving ssbestos or products con-
taining asbestos, on the site or location at
which construction activities are per-
formed.

(7) Coverage under this standard shail
be based on the nature of the work opera-
tion involving asbestos cxposure.

(b) Definitions.

Aggressive meshod mcans removal or
disturbance of bullding material by sand-
ing, abrading, grinding or other mecthod
that breaks, crumbles, or disintegrates in-
tact ACM.

Amended water means water 10 which
surfactant (wetting agent) has been add-
ed to increase the wbility of the liquid to
penetrate ACM.

Asbestos includes chrysotile, amaosite,
crocidolite, tremolite asbestos, anthophyl-
lite asbestos, actinolite azbestos, and any
of theze minerals that has been chcmical-
ly treated and/or altered. For purposcs of
this standard, “‘asbestos' includes
PACM, as defined below.

Asbestos—contalning material (ACM),
mcans any material containing more than
one percent asbestos.

Assistant Secretary means the Assis-
tant Secretary of Labor for Occupational
Safety and Hcalth, US. Department of
Labar, or designee.

Authorized person means any pereon
authorized by the employer and required
by work duties to be present in regulated
areas.

0095-3237/04/30+ $1.00

Butlding/facility owner is the legal enti-
ty, including & lessec, which exercises con-
trol over management and record keeping
functions relating to a building and /o1 fa-
cility in which activities covered by this
standard take plrce.

Certified industrial Hygienist (CIH)
means onc cettified in the comprchensive
practice of industrial hygicne by the
American Board of Industrial Hygienc

Class I asbestos work means activitics
involving the removal of TSI and surfac-
ing ACM and PACM.

Class I asbestos work means activities
involving the removal of ACM which is
not therma! system insulation or surfacing
material. This includes, but is not limited
to, the removal of asbestos-containing
wallboard, Boor tile and sheeting, roofing
and siding shingles, and construction mas-
tics.

Class III asbestos work means repair
and meintenance operatiops, where
“ACM", including thermal system insula-
tion and surfacing material, is likely to be
disturbed.

Class 1V asbestos work means meinte-
nancc and custodial activities during
which employees contact ACM and
PACM and activitics to clean up waste
and debris containing ACM and PACM.

Clean room means an uncontaminated
room having facilitics for the storage of
employees’ street clothing and uncontami-
nated materials and equipment.

Closely resemble means that the major
workplace conditions which have contrib-
uted to the levels of historic asbestos expo-
sure, are no mare protective than condi-
tions of the current workplace.

Competent person means, in addition to
the dcfinition in 29 CFR 1926.32(f). onc
who is capable of identifying cxisting as-
bestos hazards in the workplace and se-
lecting the appropsiaté control strategy
for asbestos exposurc, who has the author-
ity to take prompt corrective measures to
eliminate them, as specified in 29 CFR
1926.32(f): in addition, for Class 1 and
Class [1 work who is specially trained in a
training course which meet the criteria of
EPA's Mode! Accreditation Plan (40
CFR 763) for project designer or supervi-
sor, or its equivalent and, for Class 11 and
Class 1V work, who is trained in an opera-
tions and maintenance (O& M) course de-
veloped by EPA {40 CFR 763.92 (a)(2)}.

Critical barrier mcans one or more lay-
ers of plastic sealed over all openings into
a work arca or any other similarly placed
physical barrier sufficient to prevent air-
borne asbestos in & work area from mi-
grating to an adjacent area

Decontamination area means an en-
closed area adjacent and connected to the
regulated ares and consisting of an equip-
ment room, shower area, and clean room,
which is used for the decontamination of

{Bec. 1828.1101(b}}
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workers. materials. and equipment that
are contaminated with asbestos.

Demolition means the wrecking or tak-
ing out of any load-supporting structural
member and any related razing, remov-
ing. or stripping of asbestos products.

Director means the Director, National
Institute for Occupational Safety and
Health, US. Department of Health and
Human Services, or designec

Disturbance mcans contact which rc-
leases fibers from ACM or PACM or de-
bris containing ACM or PACM. This
term includes sctivitics that disrupt the
matrix of ACM or PACM, render ACM
or PACM friable, or generate visidle de-
bris. Disturbance includes cutting away
small amounts of ACM and PACM, no
grepter than the amount which can be
contained in one standard sizod glove bag
or wastc beg in order to access a building
component. 1n no event shall the amount
of ACM or PACM 1o disturbed exceed
that which can be contgined in one glove
bag or wastc bag which shall not exceed
60 inches in length and width.

Employee exposure means that expo-
sure to airborne asbestos that would occur
if the cmployce were not using respiratory
protective equipment.

Equipment room (change room) means
a contaminated room located within the
decontamination arca that is supplied
with impermeable bags or containers for
the disposal of contaminated protective
clothing and equipment.

Fiber mcans a particulate form of as-
bestos, 5 micrometers or longer, with a
length-to-diameter ratio of at least 3 10 1.

Glovebag means an impervious plastic
bag-like enclosure affixed around an as-
bestos-containing material, with glove like
appendages through which material and
tools may bc handled.

High-cfficiency particulate air (HEPA)
Jfilter means a fliter capable of trapping
and retaining at least 9997 percent of all
mono-dispersed particics of 0.3 microme-
ters in diameter.

Homogeneous area means an area of
surfacing material or thermal system in-
sulation that is uniform in color and tex-
ture.

Industrial Ayglenist mesns 8 profcs-
sional qualified by education, training,
and experience to anticipate, recognize,
cvaluate and develop controls for occupe-
tiona} health hazards.

Intact mcans that the ACM has not
crumbled, been pulverized. or otherwise
deterlorated so that it is no longer likely
to be bound with its matrix.

Modification for purposes of paragraph
(8)(6)(ii), means a changed or altered
procedure, matcrial or componcnt of a
control system, which replaces a. proce-
dure, matcerial or componeat of a required
system. Omitting a procedure or com
nent, or reducing or diminishing the

10-5-94
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gency or strength of a matcrial or compo-
nent of the control system is not a “modi-
fication™ for purposcs of paragraph
{8)(6)(3) of this scction.

Negative Initial Exposure Assessment
means a demonstration by the employer,
which complies with the critcria in para-
graph (N(2)(il1) of this section, that em-
ployce exposure during an aperation is ex-
pected to be consistently below the PELs.

PACM mcans “presumed asbestos con-
taining material®. s

Presumed Asbestas Containing Materi-
al means thermal system insulation and
surfacing matcriad found in buildings con-
structod no later than 1980. The designa-
tion of a material as “PACM™ may be
robutted pursusnt to paragraph (k)(4) of
this section.

Project Designer mcans a person who
has snccessfully completed the trumining
requirements for an abutement project do-
signer cstadblished by 40 U.S.C.%
763.90(g).

Regulated arca means: an ares cstad-
lished by the employer 10 demarcate sreas
where Class 1, 11, and 111 asbestos work is
conducted, and any adjoining arca where
debris and waste from such asbestos work
accumulate: and a work area within
which airborne concentrations of agbestos,
exceed or there is 3 reasonable possibility
they may exceed the permissible cxposure
limit. Requirements for regulated areas
arc set out in paragraph (e){(6) of this
section.

Removal means all operations where
ACM and/or PACM is taken out or
stripped from structures or substrates,
and includes demolition operations.

Renovation means the modifying of any
existing structure, of n thereof,

Repair meam overhauling, rebuilding,
recopstructing, or reconditioning of struc-
tures or substrates, including encapsula-
tion or other repair of ACM or PACM
sttached 10 structures or substrates.

Surfacing muaterial mcans material
that is sprayed, troweled-on or otherwise
applied to surfaces (such as acoustical

ter on ceilings and fircproofing mater-
ials on structural members, or other
materials on surfaces for acousticsl, fire-
proofing. and other purposcs).

Surfacing ACM means surfacinog mate-
risl which contsins morc than 1% asbes-
tos.

Thermal system insulation (TS1)
means ACM applied to pipes, fittings,
bailers, breeching, tanks, ducts or other
structural componeats to prevent heat loss
or gain.

Thermal sysiem insulation ACM is
thermal system insulation which contrins
more than 1% asbestos.

() Permissidble exposure limits

{1) Timec-wcighted average limit
(TWA). The cmploycr shall ensurc that

Occupationat Safety & Heaith Reporter
, 0086-3037/84/90+81.00

no employee is exposed (0 an airbornc
concentration of asbestos in excess of 0.1
fiber per cubic centimeter of zir as an
cight (8) hour time-weighted avecrage
(TWA), a3 determined by the mcthod
preacribed in Appendix A of this section,
or by an equivalent mcthod.

(2) Excumion limit. The employer
shall ensure that no employee is exposed
to an airboroe concentration of asbestos in
excess of 1.0 fiber per cudic centimetcer of
air (1 [/cc) o5 averaged over a sampling
period of thirty (30) minutes, as detcr-
mined by the method prescribed in Ap-
pendix A of this section, or by an equivs-
fent method.

(d) Multiemploycr workaites.

(1) Onp:;du-w»plo ye; worksites, an
cmployc: performing work requiring the
establishmeat of a regulsted area shall in-
form other employers on the site of the
nature of the employer’s work with asbes-
tos and/or PACM, of the existence of and
requirements peruining to regulated ar-
ens, and the measures taken to ensure
that employees of such other employers
arc not exposed to asbestos.

(2) Asbestos dazards at & multiem-
ployer work sitc shall be sbated by the
contractor who created or controls the
source of asbestos contamination. For ex-
ample, if there is 2 significant beeach of
an enclosure contgining Class 1 work, the
ible for erecting the en-

cemployer rebponsi '
closure shafl repair the breach immediate-
ly.

(3) In addition, all employers of em-
ployees exposed to asbestos hazards shall
comply with applicable protective provi-
sions ta protect their cmployees. For ex-
ample, if employecs warking immediately
adjscent to a Class | asbestos job are ex-
posed to asbestos duc to the inadequate
containment of such job, their employer
shall cither remove the employees from
the arce until the caclosure breach is re-
paired; or perform an initial exposure as-
scsyment pursuant to (f)(1) of this sec-
tion.

(4) All employers of employees work-
ing sdjscent to regulated aress estab-
lished by another employer on » maulti-
cm| work-aite, shall take steps on 2
daily basis to sscertain the integrity of the
enclosure and/or the cfectivencss of the
control method relied on by the primary
asbestas contractor to assure thet asbestos
fibers do not migrste to such adjacent ar-

ons.
(5) All genera! contractors on 8 con-

struction project which includes work cov-
ered by this standsrd shall be deecmed to
exercise general sopervisory authority
over the work covered by this standard,
even though the gencral contractor is not
qualified to serve as the asbestos *‘compe-
tent " as defincd by puragraph (b)
of this section. As supervisor of the entire
project, the gencral contractor shall sscer-

[Ses. 1628.1101(dX5)}
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tain whether the agbestos comtractor is in
compliance with this standard, and shail
require such contractor to come into com-
pliam:e with this standard when neccs-
sary.

(¢) Rcgulated arcas—

(1) All Claes L, II and 111 asbestes
wark shall be conducted within regulated
areas. All other operations covered by this
standard shall be conducted within a reg-
uisted area where airborne concentrations
of asbestos exoced, or there is a reason-
able possibility they may exceed a PEL.
Regulated areas shall comply with the re-
quircments of paragraphs (2), (3).(4) and
(5) of this scction.

(2) Demarcation. The regulated aren
chall be demarcated in &ny manner that
rinimizes the number of persons within
the area and protects persons outside the
arca from exposure 1o airborne concentra-
tions of asbestos. Where critical barriers
or negative pressurc enclosurcs asc uscd,
they may demarcate the rcgulated erea.
Signs shall be provided and displayed pur-
suant to the requirements of paragraph
(k)(6) of this section.

(3) Access. Access to rcgulated arcas
shall be limited to authorized persons and
to persons authorized by the Act or regu-
lations issucd pursuant thereto.

(4) Rcspirators. All persons entering a
regulated arca whorc cmployees are re-
quired pursuant to paragraph (h)(2) of
this section to wear respirators shall be
supplied with a respirator sclected in ac-
cordance with paragraph (h)(2) of this
section.

(5) Prohibited activities. The employer
shall ensure that employees do not cat,
drink, smoke, chew tobacco or gum. or
apply cosmetics in the regulated area.

(6) Competent Persons. The employer
shall cnsure that all asbestos work per-
formed within regulated arcas is super-
vised by a competent person, &s defined in
paragraph (b) of this section. The duties
of the competent person arc set out in
paragraph (o) of this section.

{0 Exposurc assessments and monitor-
.  —

(1) Gencral monitoring criteria.

(i) Each employer who has a work-
place of work operation where exposure
monitoring is required under this section
shall perform moritoring to determine ac-
curately the airborne concentrations of as-
bestos to which employces may be ex-

(ii) Determinations of cmployee expo-
sure shatl be made from breathing zone
air samples that are representative of the
8-hour TWA and 30-minute short-term
exposures of each employee.

(iii) Representative 8-hour TWA em-
ployee exposurc shall be determined on
the basis of one or more samples repre-
senting fullshift eaposure for employces
in cach work area. Representative 30-min-

10-5-94

ute short-term employee exposures shall
be determined on the basis of one or more
samplcs representing 30 minute exposures
associated with opcrations that are most
likely to produce exposurcs above the ex-
cursion limit for employces in each work

| arca.

(2) Initial Exposure Assessment. .

(i) Each employer who hus = work-
placc or work opcration covered by this
standard shall ensure thet a “‘competent
person” conducts an cxposurc assessment
immediately before or at the initiation of
the opcration 1o ascertain expected expo-
surcs during that operation or workplace.

The assessment must be completed in
time to comply with requirements which
arc triggered by cxposurc data or the lack
of & “necgative exposurc assessment,” and
to provide information necessary to agsure
that all control systems planned are ap-
propriate for that operation and will work
properly. .

(ii) Basis of Initial Exposure Asscss-
ment: The initial exposure assessment
shall be based on data derived from the
following sourccs. ' .

{A) If feasible. thc cmployer shall
monitor employees and base the exposore
asscssment on the resolts of exposure
monitoring which is conducted pursuant
to the criteria in paragraph (f)(2)(iii) of
this section.

{B) In addition, the assessment shall
include consideration of all observations,
information or calculations which indicate
employee exposurc to asbestos, including
any previous monitoring conducted in the
workplace, or of the operations of the em-
ployer which indicate the levels of air-
borne asbestos likely to be encountered on
the job. However, the assessment may
conclude that cxposures are likely to be
consistently below the PELs only as a con-
clusion of a “negative expozure assess-
ment” conducted pursuant to (N(2)(iii) of
this section.

(C) For Class 1 asbestos work, until
the employer conducts exposure monitor-
ing and documents that employees on that
job will not be caposed in excess of the
PELs, or otherwisc makes & ncgative ex-
posurc asscssment pursuant to paragraph
(N(2)(ii) of this section, the employer
shall presume that employees are exposed
in cxcess of the TWA and excursion limit.

(iii) Negative Exposure Asscssment:
For any onc specific asbestos job which
will be performed by employees who have
been trained in compliance with the stan-
dard, thc employer may demonstrate that
employee cxposures will be below the
PELs by data which conform to the fol-
lowing criteria; )

(A) Objective data demonstrating that
the product or material containing asbes-
tos minerals or the activity involving such
product or materinl cannot release air-
borne fibers in concentrations cxcecding

Copyright ® 1984 by The Burseu ot National Affairs. inc.
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the TWA gnd excurslon limit under thosc
work conditions having the grestest poten-
tial for releasing asbestos; or

(B) Where the employer has moni-
tored prior asbestos jobs for the PEL and
the excursion limit within 12 months of
the current or projected job, the monitor-
ing and analysis werc performed in com-
pliancc with the asbestos standard in cf-
fect; and the data were obtmined during
work operations conducted under work-
place conditions “closely resembling’ the
processes, type of material, controt meth-
ods, work practices, and environmental
conditions used and prevailing in the em-
ployer's current operations, the opcrations
were conducted by employces whosc
training and cxpcricnee arce no more ex-
tensive than that of cmployees performing
the current job, and these data show that
under the conditions prevailing and which
will prevail in the current workplace there
is a high dcgree of certainty that employ
¢c exposures will not exceed the TWA
and excursion limit; or

(C) The results of initial exposure
monitoring of the current job made from
breathing zone air samples that are repre-
scrtative of the 8-hour TWA and 30-min-
ute short-term exposures of each employ-
cc covering operations which are most
likcly during the performance of the en-
tire asbestos job to result in exposures
over the PELs.

{3) Periodic monitoring.

{i) Class I and II operations. The em-
ployer shall conduct daily monitoring that
is representative of the exposure of each
employee who is assigned to work within a
regulated arez who is pecforming Class 1
or 1l work, unless the employer pursuant
to (N(2)(iii) of this section, has made a
negative exposure assessment for the en-
tirc operation. .

(ii) Al operations under the standard
other than Class 1 and II operations. The
cmployer shall conduct periodic monitor-
ing of all work where cxposures are ex-
pected to exceed a PEL, at intervals suffi-
clent to document the validity of the expo-
surc prediction.

(ili) Bxceptian: When all employees re-
gquired to be monitored daily are equipped
with supplied-nir respirators operated in
the positive-pressure mode, the employer
may dispense with the daily monitoring
required by this paragraph. However, em-
ployces performing Class T work using a
control method which is not listed in para-
graph (g)(4) (i), (ii), or (iii) of this scc-
tion or using a modification of a listed
control method, shall continue to be moni-
tored daily even if they asc oquipped with
supplicd-air respirators.

(4) (i) Tcrmination of monitoring. If
the periodic monitoring required by para-
greph (1)(3) of this scction reveals that
employee cxposures, as indicated by sta-
tistically reliable measurement, are below

[Sec. 1928.1101()(4))
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the permissible exposure himit and excut-
sion limit the employer may discontinue
monitoring for those cmployces whose ex-
posures arc represcated by such monitor-
8.

{ii) Additional monitoring Notwith-
standing the provisions of paragraph (f)
(2) and (3). and (£)(4) of this section, the
employer shall institute the caposurc
monitoring required undcr paragraph
(N(3) of this section whenever there has
been 8 change in process, control equip-
ment, personnel of work practices that
may result in new or sdditions! cxposurcs
sbove the permissible exposure limit
and/or excursion limit or when the em-
ploycr has asy reason to suspect that a
change may result in new or additional
exposurcs above the permigsible exposure
kimit and/or excursiop limit. Such addi-
tional monitoring is required rcgardiess of
whether & “ncgative cxposure assess-
memt” was previously produced for a spe-
cific job.

{S) Observation of monitoring.

(i) The employer shall provide affected
employees and their designated represen-
tatives an opportunity to observe any
monitoring of employee exposure to asbes-
tos conducted m accordance with this sec-
ton.

(ii) When observation of the monitor-
ing of cmployee exposure to asbestos re-
quires entry into an area where the usc of
protective clothing or equipment is re-
quired, the observer shall be provided
with and be required to use such clothing
and equipment and shall comply with sl
other applicadle safety and health proce-
dures.

(g) Methods of compliance—

(1) Engineering controls and work
practices for all operations covered by this
section. The employer shull use the fol-
lowing cnginccring controls and work
practices in all operations covered by this
section, regardicss of the jevels of expo-
sure:

(i) Vacuom cleanens cquipped with
HEPA filters 1o collect all debris and dust
containing ACM or PACM; snd,

(ii) Wet methods, or wetting agents, to
control employce eaposures during asbes-
tos handling. mixing, removal, cutting,
application, and cleanup, except where
employess demonstrate that the use of
wet methods is infeasible duc to for exam-
plc. the creation of clectrical hazards,
equipment malfunction, and, in roofing.
slipping hazards: and

{iii) Prompt clcan-up and disposal of
wastcs and debris contaminated with as-
bestos in leak-tight containers.

(2) In addition to the requirements of
paragraph (g)(1) of this section, the em-
ployer shall use the following control
methods to achicve compliance with the
TWA permissiblc exposure limit and ex-

10-3-94¢
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cursion limit prescribed by paragraph (¢)
of thiz section.

(i) Local exhaust ventilation cquipped
with HEPA filter dust coliection systems;

(ii} Enclosurc or isolation of processes
producing asbestos dust;

(iii) Ventilation of the rcgulsted area
10 movec contaminated air away from the
breathing zonc of cmployces and toward a
filtration or collection device equipped
with & HEPA hliter,

(iv) Usc of othcr work practices and
enginecring controls that the Assistant
Secretary can show to be [easiblc.

(v} Wherever the feasiblc cnginecring
and work practice controls described
above are not sufficient 1o reduce employ-
cc exposurc 1o or below the permissible
exposurc limit and/or cxcursion limit pre-
scribed in paragraph (c) of this section,
the employer shall usc them to reduce em-
ployee exposure to the lowest levels at-
tainable by these controls and shall sup
plement them by the use of respiratory
protection thet complics with the require-
ments of paragraph (h) of this section.

{3) Prohibitions. The following work
practices and engineering controls shall
not be used for work related to asbestos or
for work which disturbs ACM or PACM,
regardiess of measured levels of asbestos
exposure or the results of initial exposure
asscsaments:

(i) RBigh-speed abrasive disc saws that
are not equipped with point of cut ventila-
tor or enclosures with HEPA filtcred ex-
haust sir.

(ii) Compressed air used to remove as-
bestos, or materials containing asbestos,
unless the compressed air is used in con-
junction with an enclosed ventilation sys-
tem designed to capture the dust cloud
acated by the compressed air.

(i) Dry sweeping, shoveling or other
dry clean-up of dust and debris containing
ACM and PACM. ,

{iv) Employce rotation as & means of
reducing employee exposure to asbestos.

(4) Class 1 Requiremcnts. 1n addition
to the provisions of paragraphs (g) (1)
and (2) of this section, the following cagi-
neering controls and work practices and

ures shall be used.

(i) All Clams I work, including the in-
stallation and operation of the control sys-
tem shall be supervised by a competent
person as defined in paragraph (b) of this
section;

(ii) For all Class ! jobs involving the
removal of morc then 2§ lincar or 10
square feet of thermal system insulation
or surfacing material; for all other Class |
jobs, where the employer cannot produce
a nCgRtive exposurc assessment pursuant
to paragraph (N(2)(iii) of this scction, o1
where cruployees are working in arcas ad-
jacent to the regulated area. while the
Class I work is being performed, the em-
ployer shail use one of the following meth-
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ods to ensure that airborne asbestos docs
a0t migrate from the regulated ares.

(A) Critical barriers shall be placed
over all opcnings to the regulsicd area: or

(B} The employer shall usc anothcr
barrier or isolation method which pre-
vents the migration of airbornec asbestos
from the rcgulated area, as verified by
perimeter area surveillance during cach
work shift at cach boundary of the reguta-
ted area, showing no visible asbestos dust;
and pcrimeter area monitoring showing
that clearance levels contained in 40 CFR
Part 763, Subpt. E. of the EPA Asbestos
in Schools Rule are met, or that perimeter
area levels, measured by (PCM) are no
more than background levels representing
the same arca before the asbestos work
began. The results of such monitoring
shall bx madc knowa to the employcr no
later than 24 hours from the end of the
work shift rcpresented by such monitor-

(iii) For all Class [ jobs, HYAC sys-
tems shall be isolated in the regulated
area by sealing with a double layer of 6
mil plastic or the equivalent;

(iv) For all Class 1 joba, impermeable
dropclaths shall be placed on surfaces be-
neath all removal activity:

(v) For all Class | jobs, all objocts
withun the rcgulatod arca shall be covered
with impermecable dropcloths or plastic
sheeting which s secured by duct tape or
an cquivalent.

(vi) For all Class | yobs where the em-
ployer cannot produce a ncgative expo-
sure assessment, or where expasure moni-
toring shows that s PEL fs exceeded, the
cmployer shall ventilate the regulated
arca 10 move contaminated air away from
the breathing zone of employees toward a
HEPA filltration or collection device.

(5) Specific control methods for Class 1
work. In sddition, Class 1 asbestos work
shall be performed using onc or more of
tbe following control methods pursuant to
the limitations stated below:

(i) Necgative Pressure Enclosure
(NPE) systems: NPE systems shall be
used where the configuration of the wark
arca does not make the crection of the
enclosure infeasible, with the following
specifications and work practices.

(A) Specifications:

(/) Thc negative pressure enclosure
(NPE) may be of any. configuration,

(2) At leant 4 air changes per hour
shall be maintsined in the NPE,

(3) A misimum of -0.02 column inch-
¢s of water pressure differential, relative
to outside pressure, shall be maintained
withis the NPE as evidenced by mano-
metric measurements,

{4) The NPE shall be kept undcr nega-
tive pressure throughout the period of its
use, ané

(5) Air movement shafl be directed
away from cmployces performing asbes-

[8ec. 1828.110(gN5NINAXSA
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tos work within the enclosure, and towzrd
8 HEPA filtration or a collection device.

{B) Wark Practices:

(/) Before beginning work within the
enclosure and at the beginning of each
shift, the NPE shall be inspected for
breaches and smoke-tested for leaks, and
any leaks scaled.

{2) Electrical circuits in the cnclosure
shall be deactivated, untess cquipped with
ground-fault circuit interrupters.

{il) Glove bag systoms shall be used to
remove PACM andfor ACM from
straight runs of piping with the following
specifications end work practices.

(A) Specifications:

(1) Glovebags shall be made of 6 mii
thick plastic and shall be scamless at the
bottom.

(2) {Reserved]

(B) Work Practices:

(7) Each glovebag shall be installed so
that It completely covers the circumfer-
ence of pipc or other structure where the
work is to be done

(2) Glovcbags shall be smokec-tested
for leaks and any leaks seated prior to use.

(3) Glovebags may be used only oncc
and may not be moved.

(4) Glovebags shall not be used on sur-
faces whose temperature exceeds 150°.

(5) Prior to disposal, glovebags shall be
collapsed by removing air within them ys-
ing 8 HEPA vacuum.

(6) Before beginning the operation,
loose and friable material adjacent 10 the
glovebag/box operation shall be wrapped
and sealed in two layers of six mil plastic
or otherwise rendered intact,

(7) Where system uses attached waste
bag, such bag shall be connected to collec-
tion bag using hosc or other material
which shall withstand pressure of ACM
waste and water without losing its integri-
ty:
(8) Sliding valve or other dcvice shall
scparatc waste bag from hose to ensure no
exposure when waste bag is disconnccted:

(9) At least two persons shall perform
Class | glovebag removals

(iii) Negative Pressure Glove Bag Sys-
tems. Negative pressure glove bag sys-
tems shall be used to rcmove ACM or
PACM from piping.

(A) Specifications: In addition 10 speci-
fications for glove bag systems above, ncg-
ative pressurc glove bag systems shall at-
tach HEPA vacuum systems or othcr de-
vices to bag to prevent collapse during
removal. :

{B) Work Practiccs:

(/) The employer shall comply with
the work practices glove bhag systems in
paragraph (2)(5)(ii)(B)(2) of this scction.

{2) The HEPA vacuum cleaner or oth-
er device uscd to prevent collapse of bag
during removal shall run continually dur-
ing the operation.
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{3) Where s scparaic waste bag is used
along with a collection bag and discarded
after one usc, the collection bag may be
reused if rinsed cleen with amended water
before reuse.

(iv) Negative Pressure Glove Box Sys:
tems: Negative pressure glove boxes shall
be used to remove ACM or PACM from
pipe runs with the fullowing specifications
and work practices.

(A) Specifications:

(1) Glove boxes shall be constructed
with rigid sides and made from metal or
other material which can withstand the
weight of the ACM and PACM and wa-
ter used during removal:

{2) A ncgative pressure gencrator shall
be used to create negative pressure in sys-
tem:

(3) An air Sltration unit shall be at-
tached to the box:

(4) The box shal! be fitted with gloved
spertures: :

{5) An apcrturc at the base of the box
shall serve as a bagging outlet for waste
ACM and wator:

(6) A back-up generator shall be pre-
sent on site:

(7) Waste bags shall consist of 6 mil
thick plastic double-bagged before they
are filled or plastic thicker than 6 mil.

(B) Work practices:

(1) At least two persons shall perform
the removal:

{2) The box shail be smoke tested prior
to each uge:

(3) Loosc or damaged ACM adjacent
to the box shall bc wrapped and scaied in
two layers of 6 mil plastic prior to the job,
or otherwise made intact prior to the job.

(4) A HEPA fltration system shall be
used to maintain pressurc barrier in box.

(v) Water Spray Process System. A
water spray process system may be used
for removal of ACM and PACM from
oold line piping if, employees carrying out
such process have completed a 40-hour
separate training course in its use, in addi-
tion to training reguired for employees
performing Class 1 work. The system
shall meet the following specifications and
shall be performed by employees using
the following work practices.

{A) Specifications:

(1) Piping shall be surrounded on 3
sides by rigid framing,

(2) A 360 degree water spray, deliv-
ered through nozzles supplied by & high
pressure separsie water line, shall be
formed around the piping.

(3) The spray shall collide to form a
finc acrosol which provides a liquid barri-
er betwoen workers and the ACM and
PACM.

{B) Work Practices.

(1) The system shali be run for at least
10 minutcs before removal begins.

(2) All remova! shall take place within
the watcr barrier.

Copyright © 1984 by The Bureau of National Affairs, ine.
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(3) The system shall be operated by at
least three persons, one of whom shall not
perform removal, bt shall check cquip-
ment, and cnsure proper operation of the
system.

(4) After removal, the ACM and
PACM shail be bagged while still inside
the watcr barrier.

(vi) A small walk-in enclosure which
accommodates no more than two persons
{mini-enclosure) may be used if the dis-
turbance or removal can be completely
contained by the enclosure with the fol-
lowing specifications and work practices.

(A) Specifications:

(I) The fabricated or job-made enclo-
sure shall be constructed of 6 mil plastic
or cquivalent;

(2) The enclosure shall be placed un-
der negative prcssurc by means of a
HEPA filtered vacuum or similar ventila-
tion unit:

(B) Work practices:

(1) Beforc usc, the minienclosure shall
be inspected for leaks and smoke tested to
detect breaches, and breaches scaled.

(2) Before reuse, the interior shall be
completely washed with amendcd water
and HEPA-vacuumed..

(3) During use air movement shall be
dirccted away from the employce's
breathing 2onc within the minienclosure.

(6) Alternative control methods for
Class | work. Class | work may be per
formed using a control method which ig
not referenced in paragraph (g)(5) of this
section, or which modifies a control meth-
od referenced in paragraph (g)(5)of this
section, if the following provisions are
complied with:

(i) The control method shall enclose,
contain or isolatc the processes or source
of sicborne asbestos dust, or otherwisc
capture or redirect such dust before it en-
ters the breathing zone of employees.

(i) A certified industrial hygienist or
licensed professional engineer who is also
qualified as a project designer as defined
in paragraph (b) of this section, shall eval-
uate the work arca, the projected work
practices and the engineering controls and
shall ccrtifly in writing that the planned
oontrol mcthod is adocquate to reduce di-
rect and indirect employee exposute to be-
low the PELs under worst-casc conditions
of use, and that the pianned control meth-
od will prevent asbestos contamination
outside the rcgulated area, as measured
by clearance sampling which meets the
requirements of EPA’'s Asbcstos in
Schools rule issued under AHERA, or pe-
rimeter monitoring which mects the crite-
ria in paragraph (g}(4)(1)(B)(2) of this
section.

(A) Where the TSI or surfacing mate-
rial to be removed is 25 linear or 10
squarc feet or less , the evaluation re-
quired in paragraph (g}(6) of this scction
may be performed by » “competent per-

[Sec. 1926.1101{gNENU)A)]
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son”, and msy omit consideration of pe-
rimeter or clearance monitoring otherwisc
required

(B) Thc cvaluation of employce expo-
sure requircd in paragraph (g)(6) of this
scction, shall include and be based on
sampling and analytica! dats representing
cmployee exposure during the usc of such
method under worsi<ase conditions and
by employecs whosc training and cxperi-
cnce are equivalent to employees who are
to perform the current job.

(iii) Bcfore work which involves the re-
moval of more than 25 lincer or 10 square
feet of thermal system insulation or sur-
facing matcrial is begun using an altcina-
tive method which has been the subject of
a paragraph (g)(6) requircd cvaluation
and certification, the employcr shall send
a copy of such evalustion and certification
to the national officc of OSHA, Office of
Technical Support, Room N3653, 200
Constitution Avenue, NW, Washington,
DC 202i10. .

{7) Work Practices and Engineering
Controls for Class 11 work.

(i) Al Class II work, shall be super-
vised by a competent person as defined in
paragraph (b) of this section.

(if) For all indoor Class 11 jobs, where
the employcr has not produced a negative
¢Xposure asscsement pursuant to pars-
graph (N(4)(iil) of this section, or where
during the job changcd conditions indi-
cate there may be exposure above the
PEL or where the employer docs not re-
move the ACM in a substantially intact
state, the employer shall use onc of the
following methods to cnsure that airborne
asbestos does not migrate Irom the regu-
iated area:

(A) Critical barriers shall be placed
aver all openings to the regulated area; or,

(B) The employer shall use another
barrier or isolation method which pre-
vents the migration of alrborne asbestos
from the regulated srea, as verified by
perimeter area monitoring of clearsnce
monitoring which meets the criteria set
out in paragraph (g)(4)()}(B}2) of this
section.

(ii1) Impermeable dropcloths shall be
placed on surfaces bencath all removal ac-
tivity;

(i\yr) All Class 11 asbestos work shall be
performed using the work practices and
requirements sct out above in paragraph
(g)3) (i) through (v) of this section.

(®) Additional Controls for Class 1]
work. Class I asbestos work shall also be
performed by complying with the work
practices and controls designated for each
type of asbestos work to be performed, set
out in-this paragraph. Where mote than
onc control method may be used for a
type of asbestos work, the employer may
choose onc or » combination of dcsignated
control methods. Class 11 work also may
be performed using 8 method allowed for

10-5-84
recycied paper

Class 1 work, except that glove bags and
glove boxes arc allowed il they fully en-
close the Class 1T matenal to be removed.

{i) For removing viny! and asphah
flooring materials which contain ACM or
for which in buildings constructed no lster
than 1980, thc cmploycr has not verified
the absence of ACM pursuant W para-
graph (g)(8)(i)(I) of this section. The em-
ployer shall ensurc that employces comply
with the following work practices and that
cmployees are trained in these practices
pursuant to paragraph (k)(8):

(A) Flooring or its becking ehall not be
sandcd.

(B) Vacuums equipped with HEPA 6}
ter, disposable dust bag, and metal floor
tool (no brush) shall be used to clean
floors.

(C) Resilient sheeting shall be re-
moved by cutting with wenting of the snip
point and wctting duning delaminstion.
Rip-up of resilicnt sheet floor material is
peohibited.

(D) All scraping of residual adhesive
andfor backing shall be performed using
wet methods.

(E) Dry sweeping is prohibited.

(F) Mechanical chipping is prohibited
unicss performed in a negative pressure
enclosure which meets the requirements
of paragraph (g)(5)(iv) of this section.

{G) Tilcs shell be removed intact, un-
iess the employer demonstsaies that intact
removal is not possible.

(H) When tiles arc heated and can be
removed intact, wetting may be omitted.

(1) Resilient flooring material includ-
ing assoclated mastic and backing shall be
assumed 1o be asbesios-containing unless
an industrizl hygienist determines that it
s asbestos-froe using recognized snalyti-
cal techniques.

(ii) For removing roofing material
which contains ACM the employer shail
ensure that the following work practices
are followed:

(A) Roofing material shail be removed
in sn intact state to the extont feasible.

(B) Wet methods shall be usod where
feasfble.

(C) Cutting machines shall be continu-
ously misted during use, uniess s compe-
tent determines that misting sub-
stantially decreases worker mafety.

(D) All koose dust lelt by the sawing
operation must bc HEPA vacuumed im-
mediately.

(B) Unwrapped or unbagged roofing
material shall be immediately lowered to
the ground via covered, dust-tight chute,
crane or hoiat, or placed in an imperme-
able wastc bag or wrapped ia plastic
sheeting and lowcred to ground no lster
then the end of the work shift.

) U being lowered, unwr.
mn(tcrial r::ll be transferred t0 8 m
r in such maaner 30 as to pre-
clude the dispersion of dust.

Oooupationsl Safety 8 Heehh Reporier
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{G) Rool lcvel heating and ventilation
air intake sourocs shall be wolated or the
ventilation system shall be shut down.

(1ii) When removing cementitious as-
bestos-containing siding and shingles or
transite pancis containing ACM, the em-
ployer shall ensure thst the following
work practices are followed:

(A) Cutting. abrading or bresking sid-
ing, shingles, or transite panels, shah be
prohibited unless the employer can dem-
onstratc that methods Icss likely 10 result
in asbustos fibcr release cannot be used.

{B) Each pancl or shingle shall bc
sprayed with amcaded water prior 10 ro-
moval.

(C) Unwrapped or unbagged pansls or
shingles shall be immediately lowered to
the ground via covered dust-tight chute,
cranc or hoist, or placed in an impervious
wastc bag or wrapped in plastic shecting
and Jowcred 0 the ground no later than
the end of the work shift.

(D) Nalls shall be cut with fiat, sharp
instruments.

(iv) When removing gaskets contain-
ing ACM, the employer shall cosurc that
the following work practices are followed:

(A) If a gusket is vislbly deteriorated
and unlikely to be removed intact, remov-
ol shall be undertaken within a glovebag
as desacribod in paragraph {g)(5)Gii) of
this section.

(B) The gasket shall be thoroughly
wetted with amended water prior to its
removal.

{C) The wet gasket shall be immedi-
atcly placed in a disposal container.

(D} Any sraping to remove residuc
must be performed wet. )

(v) When performing any other Class
If removal of asbestos contgining material
for which specific controls have not been
Listed in paragraph (£)(8)(iv) (A) through
(D) of thix section, the empiloyer shall eo-
surg that the following work practices are
complied with.

(A) Tbe muterial shall be thoroughly
wetted with amended water prior and dur-
ing its removal. .

{B) The material chall be removed in
an intact state unicss the employer dem-
onstrates that imtact removal s not posst-
ble.

(C) Coutting. sbrading or breaking the
material shall be prohibited unless the
employer can demonstrate that methods
less likely to result in asbestos fiber re-
lease are not feasible.

{D) Asbestos-containing material re-
moved, shall be immediately bagged or
wrapped, of kept wetted until tranaferred
to a closed receptacle, no later than the
end of the work shift.

(vi) Alternative Work Practices and
Controk. Instead of the work practices
and contrals listed in paragraph (g)(8) (i)
through (v) of this section, the employer
may use diffcrent or modified engineering

fSac. 19061101 (gXENVI)]
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2nd work practice controls if the following
provisions are complicd with.

(A) The employer shall demonstrate
by data representing employee cxposure
during the usc of such mcthod under con-
ditions which ciosely resembie the condi-
tions under which the method is to be
used, that employec exposure will not ex-
ceed the PELs under any anticipated cir
cumstances.

(B) A competent person shall cvaluate
the work arca, the projected work prac-
tices and tbe enginecring controls, and
shall certily in writing, that the diffcrent
or modificd controls are adequate to re-
duce direct and indirect employee capo-
sure to below thc PELs under all cxpected
conditions of use and that the method
meets the requirements of this standard.
The evaluation shall include and be based
on data representing employcc exposure
during the use of such method under con-
ditions which clos¢ly resemble the condi-
tions under which the method is to be
used for the current job, and by employ-
ees whose training and experience are
equivalent to employees who are to per-
form the current job.

() Work Practices and Engineering
Controls for Class 111 asbestos work.
Class 111 asbestos work shall be conduct-
¢d using engincering and work practice
controls which minimize the exposure to
employees performing the asbestos work
and to bystander camplayees.

(i) The work shall be performed using
wet methods.

(ii) To the extent feasibie, the work
shall be performed using local exhaust
ventilation.

(iii) Where the disturbance involves
drilling. cutting, abrading, sanding, chip-
ping. breaking, or sawing of thermal sys-
tem Insulation or surfacing material, the
cmployer shail use impermeablc drop-
cloths, and shall isolate the operation us-
ing mini-enclosures or glove bag systems
pursuant to paragraph (g)(5) of this scc-
tion.

(iv) Where the employer does not pro-
ducc a “ncgative exposurc assessment”
for a job, or where monitoring results
show the PEL has been cxceeded, the em-
ployer shall contain the srea using imper-
meable dropcloths and plastic barriers or
their equivalent, or shall isolate the opera-
tion using & control system listed in and in
compliance with puragraph (g)(5) of this
section

(v) Employees performing Class Il
jobs, which {nvolve the disturbance of
thermal system insulation or surfacing
material, or where the employer does not
produce a ‘“‘negative cxposurc 264ces-
ment” or where monitoring resulis show a
PEL has been exceeded, shall wear respi-
rators which are selected. used and fitted
pursuant to provisions of paragraph (h) of
this section.

¢10) Class 1V asbestos work. Class IV
asbestos jobs shall be conducted by em-
ployces trained pursuant to the ssbestos
awareness training program set out in
paragraph (k)(8) of this section. In addi-
tion, all Class IV jobs shall be conducted
in conformity with the requirements set
out in paragraph (g)(1) of this section,
mandating wet methods, HEPA vacuums,
and prompt clean up of debris containing
ACM or PACM.

(i) Employees cleaning up debris and
waste in & regulated area where respira-
tors are required shall wear respirators
which are sclected, used and fitted pursu-
ant to provisions of paragraph (h) of this
scction.

(ii) Employers of employees who clean
up waste and debris in, and employers in
contro] of, arcas where friable thermal
system insulstion or surfacing material is
accessible, shall assume that such waste
and debris contain azbestos.

(h) Respiratory protection—

(1) QGeneral. The employer shall pro-
vide respirators, and ensure that they are
used, where required by this section. Res-

pirators shall be used in the following cir-
cumstances.

(i) During ull Class I asbestos jobs.

(ii) During all Class 11 work wherc the
ACM is not removed in a substantially
intact state,

(ili) During all Class 11 and 111 work
:dhich is not performed using wet mcth-

s,

(iv) During al} Class I1 and {II asbes-
tos jobs where the employer does not pro-
duce & “negative expostre asscsument™,

(v) During all Class 1] jobs where TSI
or surfacing ACM or PACM is being dis-
turbed.

(vi) During all Class IV work per-
formed within regulated areas where em-
ployees pcrforming other work are re-
quired 10 wear respirators.

(vii) During all work covered by this
section where employees arc exposed
above the TWA or excursion limit.

(viii) In emergencics.

(2) Respirator selection.

(i) Where respirators arce used, the em-
ployer shall select and provide, at no cost
to the employee, the appropriate respira-
tor as specified in Table 1 in paragraph
(h)(2)(iii) of this section, and shalt ensure
that the employee uses the respirator pro-
vided.

(ii) The employer shall sclect rexpire-
tors from among those jointly epproved as
being acceptabie for protection by the
Minc Safety and Health Administration
(MSHA) and the National Institute for
Occupational Safety snd Heahlth (NI-
OSH) under the provisions of 30 CFR
Part 11

(iii) The emplayer shall provide a tight
fitting powered, air-purifying respirator in
lie of any ncgative-pressure respirator
specified in Table § whenever:

{(A) An cmployee chooses 1o usc this
type of respirator; and

{B) This respirator will provide ade-
quate protection to the employee.

Table 1.—Respiratory Protection for Asbestos Fibers

Airborne concentration of asbestos or
conditions of use

Required respirator

Not in cxccss of 1 f/oc {10 X PEL), or oth-
erwise as required independent of expo-

sure pursuant to (h)(2)(iv)
Not in excess of S f/cc (50 X PEL)
Not 1n excess of 10 f/cc (100 X PEL)

with high efficiency filters.

Half-mask alr purifying respirator other than = disposable respirator, cquipped

Full facepicce air-purifying respirator equipped with high cfficiency filters.
Any powered air-purifying respirator equipped with high cfficiency fiitcrs or any
supplied air respirator operated in continuous flow mode.

Full facepiece supplied air respirator operated in pressure demand mode.
Full facepiece supplied air respirator operated in pressure demand mode, equipped
with an auxiliary positive pressure sclf-contained bresthing apparatus.

Not in excess of 100 f/oc (1,000 X PEL)
Greater than 100 f/ce (1.000 X PEL) or
unknown concentration

Notc: a. Respirators assigned for high environmental concentrations may be used at Jower concentrations, or when required

respirator use is independent of concentration. ) . . ) )
b. A high efficiency filter means a filter that is at least 99.97 percent efficient against mono-dispersed particles of 0.3 micrometcrs

in dizmeter or larger.

[Sec. 1828.1101(h}2)(1H)®B))
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{iv) In addition 10 thc above sclection
criterion. the employer shall provide o
halfl-mask sir purifying respirator, other
than s disposabic respirator, equipped
with high efficiency fiiters whenever the
employce performs the following activi-
ties: Class 1l and [1I asbestos jobs where
the employer does not produce a negative
exposurc assessment; and Class 111 jobs
where TSI or surfacing ACM or PACM
is being disturbed.

{v) In addition o the above selection
criteria, the employer shall provide s full
faocpicce supplicd air respirator operated
in :ﬂ pressure demand mode equipped
with an auxiliary positive pressure seif-
contained breathing apparatus for all em-
ployoes within the rcgulsted area where
Class 1 work is being performed for which
a negative cxposure asscssment bhas aot
been produced.

(3) Respirator program.

(i) Where respiratory protectlon is
used, the employer shal! institute a respi-
rator program in sccordance with 29
CFR 1910.134(b), (d), (e), and (f).

(i) The employer shall permit cach
employee who uses a fiter respirator o
change the filter elements whenever an
incrcase in breathing resistance is de-
tected and shall meintain an adequate

+ supply of filter clements for this purpose.

(1ii) Employees who wear respirators
shall be permitted to lesve work areas to
wash their faces and respirator facepieces
whenever necesaary to prevent skin irrita-
tion associated with respirator use.

(i*) No employee shall be xssigned 10
tasks requiring the use of respirators if,
based on his or her most recent examina-
tion, an cxamining physician determines
that the employee will be nnable to func
tion normally wearing a respirator, or that
the safety or health of the employee or of
othes employees will be impaired by the
use of a respirator. Such employce shail
be assigned to another job or given the
opportunity to transfer to a different posi-
tion the duties of which be or she is able
to perform with the same employer, in the
same geographical area, and with the
same scniority, ststus, and rate of pay and
other job benefits he or she had just prior
to such tramsfer, if such a different posi-
tion is availablc.

{4) Respinator fit testing.

(i) The employer shall ensure that the
respiralor issued to the employee exhibits
the lcast possible facepicce leakage and
that the respirator is fitted properly.

(it} Employers shall perform cither

umntitative or qualitative face fit tests at
&e time of initial fitting and at least every
6 months theresfter for each employee
wearing 8 negative-pressure respirator.
The qualitative fit tests may be used only
for teating the fit of half-mask respirators
where they are permitted to be worn, or of
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full-facepicce wir purifying respirators
where thcy arc worn at levels &t which
half-facepiece air purifying respirators
are permitted. Qualitative and quantita-
tive fit tests shall be conducted in scoor-
dance with Appendix C. The tests shali be
used to select facepicees that provide the
required protection as prescrided in Table
) in paragraph (h)(2)(iii) of this section.

(i) Protective clothing—({1) General.
The employer shall pravide and require
the use of protective clothing, such as cov-
cralls or similar wholc-body clothing,
head coverings, gloves, and foot coverings
for any employee expased to airborne con-
centrutions of asbestos that exceed the
TWA and/or excursion limit prescribed
in paragraph (c) of this section, or for
which a required negstive exposure as-
sessment Is not produced, and for any em-
ployee performing Class 1 operations
which involve the removal of aver 25 lin-
car or 10 square fect of TSI or surfacing
ACM and PACM.

(2) Laundering.

({) The employer shall cnsure that
laundering of contaminated clothing is
done 50 as to prevent the relcase of mir
borne asbestos in excem of the TWA or
excursion limit prescribed in paragraph
(c) of this section.

(i} Any employer who gives contami-
nated clothing to znother person for laun-
dering shail inform such person af the re-
quirement in paragraph (i)(2)(i) of this
section to cffectively prevent the reicase
of airborne nsbestos in excess of the TWA
and cxcursion limit prescribed in para-
graph (c) of this section.

{3) Contaminated clothing. Contami-
pated clothing shall be transported in
sealed impermeable bags, or other dosed,
impermeable cantainers, and be labeled in
accordance with paragraph (k) of this sec
tion.

(4) Inspection of protective clothing.

(i) The competent person shell exsm-
inc worksuits worn by employces at least
once per workshift for nips or tears that
may occur during performance of work.

{il) Whon rips or tears arc detected
while an employee is working, rips and
tears shall be immedistely mended, or the
worksuit shal! be immediately replaced.

(j) Hygiene facilities and practices for

employees. '
(1) Requirements for cmployecs per-
forming Class 1 asbestos jobs involving
over 2S5 linear or 10 square foet of Tsi or
surfacing ACM and PACM.

(1) Decontamination arcas: the em-
ployer shall establish a decontamination
area that is adjacent and connected 10 the
regulated srea for the decontamination of
such employees. The decontamination
srea shall consist of an cquipment room,
shower area, and clean room in series.
The cmployer shall ensurc that cmployees

Occupationa! Wﬂm

enter and exit the reguisted area through
the decontaminstion area.

(A) Equipment room. The equipment
room shall be supplied with impermeable,
tabeled bags and containers for the con-
tainment and dispozal of contaminated
protective equipment.

{B) Shower arca. Shower facilities
shall be provided which comply with 29
CFR 1910.141(d)(2), unless the employer
can demonstrate that they are not feasi-
bie. The showers shall be adjacent both to
the oguipment room and the clexn room,
unless the employer can demonstrate that
this location is not feasible.

Where the employer can demonstrete
that it is not fessible to locate the shower
between the equipment room snd the
clean room, or where the work is per-
formed outdoors, the cmployers shall en-
sure that employess:

(/) Remove ssbestos contamination
from tkeir worksvits in the equipment
roon using a HRPA vacuum pro-
coeding to a shower that is not adjacent to
the work area; or

(2) Remove their contaminated work-
suits in the equipment room, then don
clean warksuits, and proceed to s shower
that is not adjacent to the work arca.

(C) Clean change room. The clean
room shall be equipped with a locker or

appropriate storage conteiner for cach
cmployee’s use. cn the can
demonstrate that it is mot to pro-

vide a cican change area adjucent to the
wark arca or where the work & performed
outdoors, the employer may permit em-
ployees engaged In Class 1 asbestos jobs to
clean their protective clothing with & por
table HEPA-equipped vacuum before
such employees icave the regulated ares
Such ‘empioyces however must then
:::ugz into mt:lghi:e i:‘pc':’e;:
ngc areas provid

which otherwise meet the requirements of
this section.

(li) Decontamination area entry proce-
dures. The employer shall ensure that em-

(A) Enter the decontaminstion arca
through the clean room;

{B)..Remove and deposit strect clothing
within a locker provided for their wae; and
- {C) Put oa protective clothing and res-
pirstory protection before leaving the

(D) Belore entering the uiated
srea, the employer shall ensure that em-
ployees pass through the equipment room.

(iii) Decontamination ares exit proce-
dures. The employer shall cnsure that:

(A) Before leaving the regulated arcs,
omﬁ:yeu shall remove all gross contami-
nation snd debris from their protective

(B) Employees shall remove their pro-
tective clothing in the cquipment room

[Sec. 1928.1101GX1)(E)]
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and dcposit the clothing in labcled umper-
mcable bags or containers.

(C) Empioyees shall not remove their
respirators in the equipment room.

(D) Employces shall shower prior to
entering the clean room.

(E) After showcring., cmployees shall
enter the clean room before changing into
street clothes.

(iv) Lunch Areas. Whenever food or
beverages arc consumed at the worksite
where cmployees are performing Class |
asbestos work, the employer shall provide
lunch arews in which the rirborne concen-
trutions of asbestos arc below the permis-
sible cxposure limit and/or excursion lim-
n.

(2) Requirements for Class 1 work in-
volving less than 25 linear or 10 square
feet of TS] or surfacing ACM and
PACM, snd for Class II and Class 11
asbestos work operations where exposures
exceed a PEL or where there is no nega-
tive exposurc asscssment produced before
the operation.

(i) The employer shall establish an
equipment room or arca that is adjacent
to the regulated area for the decontami-
nation of employees and their equipment
which is contaminsted with zsbestos
which shall consist of an area covered by
8 impermeable drop cloth on the Aoor or
horizontal working surface.

(ii) The arca must be of sufficient size
a3 10 acocommodate cleaning of equipment
and removing personal protective equip-
ment without spreading contamination
beyond the ares (as determined by visible
accumulations).

(iii) Workclothing must be cleancd
with 2 HEPA vacuum before it is re-
moved.

{iv) All equipmcm and surfaces of con-
tainers filled with ACM must be cleaned
prior to removing them from the equip-
ment room or area.

{v) The employer shall ensurc that em-
ployees enter and exit the regulated area
through the equipment room or arca.

(3) Requircments for Class 1V work.
Employers shall cnsurc that employeces
performing Class 1V work within a regu:
lated area comply with the bygiene prac-
tice required of employces performing
work which has a higher classification
within that regulated arca. Otherwise em-
ployers of employces cleaning up debris
and material which is TSI or surfacing
ACM or identified as PACM shall pro-
vide decontamination facilitics for such
employees which are required by para-
grsph (3)(2) of this section.

(4) Smoking in work arcas. The em-
ploycs shall ensure that employees do not
smoke in work areas wherc they are oocu-
pationally exposed to asbestos because of
activitics in that work area.

(k) Communication of hazards.
NOTE: This section applies to the com-

munication of information concerning as-
bestos hazards in construction activities to
facilitate compliance with this standard.
Most azbestos-related construction activi-
tics involve previously installed building
materials. Building owncrs often are the
only and/or best sources of information
concerning them. Therefore, they, along
with employers of potentially exposed em-
ployees, arc assigned specific information
conveying and retention dutics under this
section. [nstalled Asbestos Containing
Building Material. Employers and build-
ing owners are required to treat TSI and
sprayed or troweled on surfacing materi-
als in buildings as ssbestos-containing. un-
less they determine in compliance with
paragraph (k)(4) of this section that the
material is not asbestos-containing.
Asphalt and vinyl flooring material in-
stalled no later than 1980 must also be
considered as asbestos containing unicss
the employer, pursuant to paragraph (g)
of this section determines that it is not
asbestos-containing. If the employ-
cr/building owner has actus! knowledge,
or should have known through the exer-
cise of duc diligence, that other materials
are asbestos-containing, they too must be
treated as such, When communicating in-
formation to cmployees pursuant to this
standard, owners and employera shall
identify "PACM™ as ACM. Additional
roquircments rclating to communication
of asbestos work on multi-employer work-
sites arc set out in paragraph (d) of this
section.

{1) Duties of building and facitity own-
ers.

(1) Before work subject to this stan-
dard is begun, building and facility own-
ers shaill identify the presence, location
and quantity of ACM, and/or PACM at
the work site. All thermal system insula-
tion and sprayed on or trowcled on surfac-
ing materials in buildings or substrates
constructed no later than 1980 shall also
be identified as asbestos-containing. In ad-
dition rcsilient flooring material installed
not later than 1980 shall also be identified
as asbestos-containing.

(ii) Building and/or facility owners
shall notify the following persons of the
presence, location and quantity of ACM
or PACM, at the work sites in their build-
ings and facilitics. Notification either
shall be in writing, or shall consist of &
personal commuanication between the
owncr and the person to whom notifica-
tion must be given or their authorized rep-
resentatives:

(A) Prospectivc employers applying or
bidding for work whose cmployees resson-
ably can be cxpected to work in or adja-
cent to arcas coptaining such material;

(B) Employees of the owner who will
work in or adjacent to areas containing
such material:

(C) On multt-employer worksites, all
employers of employees who will be per-
forming work within or adjaccnt to areas
containing such matcrials:

(D) Tenants who will occupy arcas
containing such material.

(2) Duties of employers whose employ-
ccs perform wark subject to this standard
in or adjacent to areas containing ACM
and PACM. Building/facility owners
whose cmployces perform such work shall
comply with these provisions to the extent
applicable.

(i) Bcfore work in areas cantaining
ACM and PACM is begun; employers
shall identify the presence, location, and
quantity of ACM, and/or PACM therein.

(ii) Before work under this standard is
pesformed employers of employees who
will perform such work shall inform the
following persons of the location and
quantity of ACM andfor PACM present
in the area and the precautions o be tak-
en to insure that airborne asbestos is con-
fined to the area.

(A) Owners of the building/facility:

(B) Employces who will perform such
work and cmployers of employees who
work and/or will be working in adjacent
arcas.

(iii) Within 10 days of the complction
of such work, the employer whose employ-
ces have performed work subject to this
standard, shall inform the build-
ing/facility owner and employers of em-
ployees who will be working in the arca of
the current location and quantity of
PACM and/or ACM remaining in the
ares and final monitoring results, if any.

(3) In addition to the abovec require-
ments, all employers who discover ACM
and/or PACM on a worksite shall convey
information concerning the presence, lo-
cation and quantity of such newly discov-
ered ACM and/or PACM to the owner
end to othcr employers of employees
working at thc work sitc, within 24 hours
of the discovery .

(4) Critcria to rebut the designation of
installed material as PACM.

(i) At any time, an employer and/or
building owner may demonstrate, for pur-
poses of this standard, that PACM does
not contain asbestos. ‘Building owners
and/or cmployers are not required to
communicate information about the pres-
ence of building materia} for which such a
demonstration pursuant to the require-
ments of paragraph (k)(4)(ii) of this sec-
tion has been made. However, in all such
cases, the information, data and analysis
supporting the determination that PACM
docs not contain ssbestos, zhall be re-
tained pursnant to paragraph (n) of this
section.

(ii) An employer or owner may demon-
strate that PACM does not contain asbes-
tos by the following:

[Sec. 1828.1101NAXHNAN
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(A) Having an complcted inspection
conducted pursuant to the requiremcnts
of AHERA (40 CFR Part 763, Subpart
E) which dcmonstrates that the material
is not ACM,

(B) Performing tcsts of the material
containing PACM which demonstrate
that no asbestos is present In the material.
Such teuts shall includc analysis of 3 bulk
samples of each homogencous area of
PACM collected in a randomly distribut-
ed manner. The tosts, evaluation and sam-
ple collection shall be conducted by an
sccredited inspector or by a CIH. Analy-
sis of samples shall be ﬁerformed by per-
sons or laboratorics with proficiency dem-
onstrated by current sucocssful participe-
tion in s nationally recognized testing
program such as thc National Voluntary
Laborstory Accicditation Program
(NVLAP) of thc National Institute for
Standards snd Technology (NIST) of the
Round Robin for bulk samples sdminis-
tered by the American Industrial Hygiene
Association (AJHA) or an cquivalent na-
tionally-recognized round robin testing

rogram.

(5) At the cntrance to mechanical
rooms/areas in which cmployces reason-
sbly can be expected to cnter and which
contain thermal system insulation and
surlacing ACM/PACM, the building
owner shall post signs which identify the
material which is present, its location, and
appropristc work practices which, if fol-
lowed. will cnsure that ACM andfor
PACM will not be disturbed.

(6) Signs.

(i) Warning signs that demarcate the
regulated grea shall be provided and dis-
played at each location where » regulated
area is required to be established by para-
graph (c) of this section. Signs shall be
posted at such a distance from such a lo-
cation that an ecmployec may read the
signs and take necessary protective steps
before entering the arcs marked by the
signs. .

(i) The warning signs required by
(k)(6) of this scction shxHl bear the follow-
ing information.

DANGER
ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTION
CLOTHING ARE REQUIRED IN
THIS AREA

{7) Labels.

(i) Labels shall be affixed to all prod-
ucts contrining asbestos and to ajl coo-
talners containing such mncu. includ-
ing wuste contginors. W foasible, in-
stalled asbestos products shajl contsin s
visibic label.

recycied paper
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{ii) Lsbels shall be priated 1n large,
bold letters on a contrasting background.

(iti) Labels shall be used in accordance
with the requirements of 29 CFR
1910.1200({f) of OSHA's Hazard Com-
munication siandard, and shall contain
the following information:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST

CANCER AND LUNG DISEASE
HAZARD

{iv) [Reserved]

(v) Labels shall contsin & warning
statement against breathing asbestos fi-
bers.

(vi) The provisions for lsbels required
by paragraphs (k}(2)(i) through
{k)}(2)(iit) do not apply where:

(A) Asbestos fibers have been modified
by a bonding agent, coating, binder, or
other material, provided that the manu-
facturcr can demonstrate that, during any
reasonably forcsccable use, handling, stor-
age, disposal, processing, or transporta-
tion, no airborne concentrations of asbes-
tos fibers in excess of the permissible ex-
posure limit and for excursion limit will be
released, or

(B) Asbestos is present in a product in
concentrations less than 1.0 percent by
weight.

{vi)) When = building ownerfor em-
ployer identifies previously installed
PACM and/or ACM, labels or sigus shall
be affixed or posted so that employees will
be notificd of what matcrials contain
PACM and/or ACM. The employer shall
attach such lubels in areas where they will
clearly be noticed by cmployees who are
fikely to be caposed, such as at the co-
trance 10 mechanical room/areas. Signs
required by paragraph (k)(5) of this sco-
tion may be posted in licu of labels 20 long
as they contain information required for
labelling. .
mployee information and trzin-

ing.

(i) The empioyer shell, at no cost to
the cmployee, institute a tralning pro-
gram for all employees who install asbes-
tos contpining products mdl {:r allhcn“l;
ployces who perform Class roug
L* asbestos operations, and shall ensure their

participation in the program.

{ii) Training sball be provided prior to
or st the time of initial assignment and at
least annually thereafter.

(iii) Training for Class I and II opera-
tions shall be the equivalent in curricu-
lum, training met and length to the
EPA Mode! Accreditation Plan (MAP)
asbestos abatement worker training (40
CFR Part 763, Subpart E, A i C)
For employers whose Class 1] work with
asbestos-containing material iovolves oaly
the removal and/or disturbance of one go-
neric category of building material, such

Mrvonatinnel Rafety & Haalth Reporter

as roofing materals, flooring materials,
siding matcrials or transitc pancls, in-
stead, such employer is required to train
employees who perform such work by pro-
viding a training course which includes as
& minimum all the elements included in
paragraph (k)(8){vi) of this section and in
addition, the specific work practices and
cngincering controls set forth in para-
graph (g) which specificatly rclute to that
cstegory. Such course shall include
“hends-on” training and shall take 8¢
loast 8 hours.

{lv) Tralolog for Class 111 employees
shall be the equivalent in curriculum snd
training method to the 16-hour Opera-
tions and Maintenance course developed
by BPA for maintcaance and custodia!
workers who conduct sctivitiea that will
resalt in the disturbance of ACM. {Soc 40
CFR 763.92(2)(2)]. Such course shail in-
clude “handson” training in the use of
respiratory protection and work practices
and shall take ot least 16 hours.

(v) Training for employees performing
Class IV tions shall be the equiva-
lent in curnculum and training method to
the awareness training coursc developed
by EPA for maintcnance and custodial
workers who work in buildings containing
asbestos- contpining material. {Scc 40
CFR 763.92(2)(1)]. Such course shall in-
clude zvailable information concerping
the locations of PACM and ACM, and
asbestos-containing  Booring material, or
flooring material where the abscnce of as-
bestos has pot been certified; and instruc-
tion in recognition of damage, deteriora-
tion, and defamination of asbestos con-
taining building materials. Such a course
shall take st Jeast 2 hours.

(vi) The training program shall be con-
ducted in a manner that the employee is
able to understand. In addition to the con-
tent required by provisions in paragraph
(k)(8)(iii) of this section, the employer
shafl ensure that each such employee is
informed of the following:

(A) Mcthods of rocognizing asbestos,
including the requircment in paragraph
(k)(1) of thiz section to presume that cer-
tain building materials contain asbhestos;

{B) The bealth effects associsted with
asbestos cxposure;

{C) The relationship between smoking
and sabestos in producing lung cancer;

(D) The mature of operations that
could result in cxposure to asbestos, the
importance of necessary protective con-
trols to minimire exposurc including, as
applicable. cagincering controls, work
practices, respirators, housckeeping pro-
cedures, hygienc facilitics, protective
clothing, &oonuminnion procedures,

emergency procedures, and waste disposal
procedures, and any necessary instruction
tn the use of thesc controls and proce-
dures; including where Class [1I and IV
work is performed, the contents of “Man-
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aging Asbestos In Place (EPA 20T-2003,
July 1990) or its cquivalent in content.

(E) The purpase, proper use, fitting in-
structions, and limitations of respirators
as required by 29 CFR 1910.134,

{F) Thc appropriate work practices for
performing the asbestos job;

(G) Medical surveillance program re-
quircments; and

(H) The content of this standard, in-
cluding appendices.

() The names, addresses and phone
numbcers of public health organizations
which provide information, materials
andfor conduct programs concerning
smoking ccssation. The employer may dis-
tribute the list of such organizations con-
tained in Appendix J to this section, to
comply with this requirement.

(J) The requirements for posting signs
and affixing labels and the meaning of the
required legends for such signs and labels.

(9) Access to training materials.

(i) The employer shali make readily
available to affected employees without
cost, written materials relating to the em-
ployee training program, including a copy
of this regulation.

(1) The employer shall provide to the
Assistant Secretary and the Dircctor, up-
on request, all information and training
materials relating to the employee infor-
mation and training program.

(1§} The employer shalf inform all em-
ployees concerning the availability of sclf-
help smoking cessation program material.
Upon employee request, the employer
shall distribute such material, consisting
of NIH Publication No, 89-1647, or
cquivalcat sclf-help material, which is ap-
proved or published by a public heaith
organization listed in Appendix J to this
section.

(1) Housekecping—

(1) Vacuuming. Where vecuuming
mcthods are sclected, HEPA filtered
vacuuming equipment must be used. The
equipment shall be used and emptied in a
manner that minimizes the reentry of as-
bestos into the workplace

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers, equip-
ment, and contaminated clothing con-
signed for disposal shall be collected and
disposed of in scaled, labeled, imperme-
able bags or other closed, labeled, imper-
meable containers.

(3) Care of asbestoe-containing floor-
1ng material.

(1) All viny! and asphalt flooring mate-
rial shall be maintained in accordance
with this paragraph unless the build-
ing/(acility owner demonstrates, pursuent
to paragraph (g) of this section that the
flooring does not contain asbestos.

(1) Sanding of flooring material is pro-
hibited. ’

*h c hs

(i1) Stripping of finishes shall be con-
ducted using low abrasion pads at speed
lower than 300 rpm and wet methods.

(iii) Burnishing or dry buffing may be
performed anly on flooring which has suf-
ficient finish 50 that thc ped cannot con-
tact the flooring material.

(4) Dust and debris in an area contain-
ing accessible thermal system insulation
or surfacing material or visibly dcterio-
rated ACM:

(i) shall not be dusted or swept dry, or
vacuumed without using a HEPA filter;

(ii) shall be promptly clean up and dis-
poscd in leak tight containers.

(m) Medical surveillance—

(1) General—

(i) Bmpioyoes covered. The employer
shall institute a medical surveillance pro-

am for all employces who for a com-

ned total of 30 or more days per year
arc engaged in Class I, H and. 111 work or
arc exposcd at or above the permissible
exposure limit or excursion limit, and for
cmployces who wear negative pressure
respuators pursuant to the requirecments
of this scction.

(ii) Examination by a physician.

(A) Thec employer shall ensurc that all
medical examinations and procedures are
performed by or under the supervision of
8 licenscd physician, and arc provided at
no cost to the employce and &t a reason-
able time and place.

(B) Persons other than such licensed
physicians who administer the pulmonary
function testing required by this section
shaJl complete s training course in spl-
rometry sponsorcd by an appropriate aca-
demic or professional institution.

(2) Medica) examinstions and consul-
tations-

(i) Frequency. The employer shall
make available medical examinations and
consultations to cach employce covered
under paragraph (m)(1)(i) of this section
on the following schedules:

(A) Prior to assignment of the emplay-
ot to an area where ncgative-pressure res-
pirators arc worn,

{B) When the employee is assigned to
an area where exposure to asbestos may
be at or above the permissibie exposure
for 30 or morc days per year, a medical
cxamination must be given within 10
working days following the thirtieth day
of exposure;

(C) And at lcast annually thereafter.

(D) If the examining physician deter-
mines that any of the examinations should
be provided more frequentiy than speci-
fied, the employer shall provide such ¢x-
aminations to affected cmployces at the
frequencies specified by the physician.

(B) Exception: No medical cxamina-
tion is required of sny employee if ade-
quate records show that the employee has
been examined in accordance with this
paragraph within the past 1-ycar period.
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{ii) Content. Medical examinations
made available pursuant to paragraphs
(m){(2)(i)(A) through (m)(2)(i}{C) of
this acction shall include:

(A) A medical and work history with
special emphasis directed to the pulmo-
nary, cardiovascular, and gastrointostinal
systems

(B} On initial examination, the stan-
dardized queationnaire containcd in Part
1 of Appendix D to this section, and, on
annual cxamination, the abbreviated atan-
dardized questionnaire contained in Part
2 of Appendix D to this section.

(C) A physical examination directed to
the pulmonary and gastrointestinal sys-
tems, including a chest roentgenogram to
be administered at the discretion of the
physician, and pulmonary function tests
of forced vital capacity (FVC) and forced
expiratory volume at onc second
(FEV(1)). Interpretation and classifica-
tion of chest shall be conducted in accor-
dance with Appendix E to this section.

(D) Any other examinations or tests
deemod nccessary by the examining phy-
sician.

{3) Information provided to the physl-
cian. The cmploycr shall provide the fol-
lowing information to the examining phy-
sician:

(i) A copy of this standard snd Appen-
dices D, E, G, and I to this section;

() A description of the affected em- -
ployee's dutics as they relate to the em-
ployce’s exposure.

(iii) The employec’s representative ex-
posure level or anticipated exposure level;

(iv) A dmnpmm of any persanal pro-
tective and ressuratory equipment uscd or
to be used: an:

{v) Informetion from previous medical
cxaminations of the affected cmployce
that is not otherwise available to the ex-
amining physician.

{4) Physician’s written opinion.

(i) The employer shall obtain a wriiten
opinion from the caamining physician.
This written opinion shall contain the re-
sults of the medical examination and shall
include:

(A) The physician's opinion as to
whether the employee has any detected
medica) conditions that would place the
empioyee at an increased risk of material
health impairment from exposure to as-
bestos;

(B) Any recommended limitations on
the employee or on the usc of personal
protective equipment such as respirators;
and

(C) A statcment that the employec has
been informed by the physician of the re-
sults of the medica! cxamination and of
any medical conditions that may result
from asbestos cxposure.

(D) A statement that the employee has
been informed by the physician of the in-
creased risk of lung cancer attributable to

(Sec. 1826.1101(m)(AXINDN]
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the combined cfect of smoking »nd asbes-
tas exposure.

(it) The employcr shall instruct the
physician not to revesl in the written opin-
ion given to the employer specific findings
or diagnases unrelated 10 occupationsl ex-
posurc 1o asbestos.

(iii) The employer shall provide a copy
of the physician’s written opinion 10 the
affected employee within 30 duys from its
receipt.

{n) Recordkeeping- -

(1) Objective dats relied on pursuant
to paragraph (f) to this section.

(1) Wherc the employer has relicd on
objective data that demonstrate that prod-
ucts made [rom or containing asbestos arc
not capabic of rcleating fibers of asbeston
in concentrations at of above the permissi-
ble exposure limit and/or excursion limit
under the expected conditions of process-
ing, use, or handling to satis im require-
ments of paragraph (f), the cmployer
shall establish and maintain an accurate
record of objective data reasonably relied
upon in support of the exemption.

(ii) The record shall include at least
the following information:

(A) The product qualilying for cxemp-
tion;

(B) The source of the objective data;

{(C) The testing protocol, results of
testing. and/or analysis of the material
for the relcase of asbestos;

{D)} A description of the operation ex-
empted and how the date support the ex-
emption; and

(E) Other data relevant to the opern-
tions, matcriais, procetsing, or cmployec
exposures covered by the exemption.

(ili) The ecmployer shall maintain this
record for the duration of the employer’s
reliance upon such objective data.

(2) Eaposurc measurements.

(i) The cmployer shall kecp an accu-
rate record of all messurements taken to
monitor employce exposure 10 asbestos as
nmlbad in paragraph (f) of this section.

OTE: The employer may utilize the ser-
vices of competent organizations such 35
industry trade associstions sad employee
mssocintions to maintain the records re-
quired by this section.

(ii) This record shall include at least
the following information:

(A) The date of measurement,;

(B) The operation involving cxposure
to asbestas that is being monitored;

(C) Sampling and analytical methods
used and evidence of their nocurscy:

(D) Number, duration. and results of
samples taken;

{B) Type of protective devices worn, if
any: and

{F) Namc, social security number, and
expasure of the whoee expo-
surcs arc represent

recvclad paper

(ii1) The employer shall maintain this
record for at teast thirty (30) years. in
acoordance with 29 CFR 1910.20.

{3) Mcdical survcillance.

i) The employer shall establish and
maintain an sccurate record for cach em-
ployce subject to medicat surveillance by
paragraph (m) of this section. in socor-
dance with 29 CFR 1910.20.

(ii) The record shall include st least
the following information:

{A) The name and social security num-
ber of the employee;

(B) A copy of the employee’s medical
cxamination results, including the medi-
cal history, questionnsire responses, re-
sults of any tests, and physician’s recom-
mendations.

(C) Physiclan’s written opinions:

(D) Any employee medical complaints
related to cxposure to asbestos: an

(E) A copy of the information provided
to the physician as required by paragraph
(m) of thix section.

(iii) The employer shall cnsure that
this record is maintsined for the duration
of employment plas thirty (30) years, in
accordance with 29 CFR 1910.20.

(4) Training records. The employer
shal! maintain all employer training
records for onc | year beyond the last
date of employment by that employer.

(3) Datz to Rebut PACM. Where the
building owner and employer have relied
on data to demonstrate that PACM is not
asbestos-containing, such dats shall be
maiotsined far uimg as they are relied
upon to rebut the presumption.

(6) Records of Required Notifications.
Where the building owner has communi-
caated and received information concern-
ing the identification, Jocation and guanti-
ty of ACM and PACM, written rocords of
such potifications and their content shall
be maintained by thc building ownex for
the duratian of ownerskip and shall be
transferred to successive owners of such
buildings /facilities.

(7 Awailability.

(i) The em . Upon written re-
quest, shall make 21l records required to
be maintained by this section available to
the Assistant Secretary and the Diroctor
for examination and copying.

(ii) The employer, upon request, shall
make any exposurc records required by
punguplu () and (n) of this section
awaileble for examination and copying 1o
affected employccs, former employees,
designated representatives, and the Assis-
tant Secretary, in accordance with 29
CFR 1910.20 {(a) through (¢) and (g)
through (i).

(iii) The employer, upon request, shall
make cmployee medical records required
by paragrs (m)md(n)orthsncﬂm

avnilable for examination and copying to
the subjoct employce, anyone having tho
specific writton consent of the subject cov

A has B Usaivhe Sarvwrter

ployee, and the Assistant Secretary, in ac-
cordance with 29 CFR 1910.20.

(8) Transfer of records.

(i) The employer shall comply with the
requirements concerning transfer of
records set forth in 29 CFR 1910.20(h).

(i) Whencver the employer ceases to
do busincss and there is no successor em-
ployer to receive and retain the records
for the prescribed period. the employer
shail notify the Directar at loast 90 days
ptior to disposal and, upon request, trans-
mit them to the Director.

(o) Comperent person—

(1) General. On all construction work-
sites covered by this standerd, the em-
ployer shall designste & competont person,
having the gqealifications and autboritics
for ensuring worker safety and health re-
quired by Subpart C, General Safety and
Health Provisions for Construction (29
CFR 1926.20 through 1926.32).

(2) Required Inspections by the Com-
petent Person. Section 1926.20(b)(2)
which roquires beaith and safety preven-
tion programs to provide for frequent and
regular inspections of the job sites, mater
isls, and equipment to be mude by compe-
tent , 1 incorporated.

(3) Additions] Inspections. In addition,
the competent person shall make frequent
and regular iaspections of the job sites, in
order 1o perform the duties st out below
in paragraph (p)}(3)(i) and (ii) of this sec-
tion. For Clums | jobs, on-sitc inspections
shall bc made at jeast once during each
work shift, and at any lime at cmployee
request. For Class 11 and [II jobs, on-site

shafl be made at intervals suf-

ficient to assexs whether conditions have

chunged, and at any reasonabdlc time at
request.

{{) On all worksites where employees
arc engaged in Clars | or H asbestos
wark, the compeient person designated in
accordance with peragraph (g)(1) of this
soction shall perform or supervise the fol-
lowing duties, a3 applicabic:

(A) Set wp tbe regulated arca, enclo-
sure, ar other containment;

(B) Ensure (by on-ite inspection) the
integrity of ihe enclosure or containment;

{C) Sect up procedurcs 10 coatrol entry

to and cxit from the enclosure and/or
uu.

(D) Supervinc all beymphlfsm c:pos:;;
monitoring i this section
ensure that m«tod as required by
paragraph (f) of this section;

(E) Easure that cmployees working
within the enclosure and/or using glove
bags wear protective clothing and respira-
tors as required by ptrlgnph: (h) and (i)
of this section:

(F) Ensurc through on-site supervigion,
that employees sct nwkd remove cngi-

necring ase and
personal protective equipment in compli-
ance with gl requircments;

S, g
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(G) Ensure that employees use the hy-
gicne facilitics and obscrve the decontam-
ination procedures specificd in paragraph
(i) of this section;

(H) Ensure that though on-site inspec-
tion engineering controls are functioning
properly and employces arc using proper
work practices; and,

(I) Engure that notification require-
ment in paragraph (f)(6) of this section
arc met.

(4) Training for the competent persan.

(i) For Class 1. and II asbestos work
the competent person shall be trained in
all aspects of asbestos removal and han-
dling. including: abatement, installation,
removal and handling: the contents of this
standard; the identification of asbestos; re-
moval procedures, where appropriate; and
other practices for reducing the hazard.
Such training shall be obtained in a com-
prchensive course for supervisors, such as
2 ocourse conducted by an EPA or state-
approved training provider, certified by
the EPA or a State, or an course equiva-
leat in stringency. content and length.

(ii} For Class 1!l and 1V asbestos
work, the compctent person shall be
trained in aspects of asbestos handling ap-
propriate for the nature of the work, to
include procedures for setting up glove
bags and mini-enclosures, practices for re-
ducing asbestos exposures, usc of wet
methods, the contents of this standard,
and the identification of asbestps. Such
training shall include successful compie-
tion of a course equivalent in curriculum
and training method to the 16-hour Oper-
ations and Maintcnance course developed
by EPA for maintenance and custodial
workers {See 40 CFR 763.92(a)(2)]. or
its equivalent in stringency. content and
length. Competent persons for Class 11t
and IV work, may aiso be trained pursu-
ant to the requirements of paragraph
{0){4)(i) of this section.

(p) Appendices.

(1) Appendices A, C, D, and E to this
section are incorporated as part of this
section and the contents of these appendi-
ces are mandatory.

(2) Appendices B, F, H, I, J, and K to
this section are informational and are not
intended to create any additional obligs-
tions not otherwise imposed or to detract
from any cxisting obligations.

(q) Dates.

(1) This standard shall become clce-
tive October 11, 1994,

{(2) The provisions of 29 CFR 1926.58
remain in cflect until the start-up dates of
the cquivalent provisions of this standard.

(3) Start-up dates: All obligations of
this standard commence on the cHective
date exccpt as follows:

(i) Methods of compliance. The engi-
neering and work practice controls re-
quired by paragraph (g) of this scction

thall be impiemented as soon as possible
but no later than April 10, 1995.

(ii) Respiratory protection. Respira-
tory protection required by paragraph (h)
of this section shell be provided as soon as
possible but no later than February 8§,
1995.

(iii) Hygiene facilities and practices
for employees. Hygiene facilities and
practices required by paragraph (j) of this
section shall be provided as soon as possi-
ble but no later than February 8, 1995.

(iv) Communication of hazards. 1denti-
fication, notification, labcling and sign
posting, and training required by para-
praph (k) of this section shall be provided
as s00n as possibie, but no {ater than April
10, 1995.

(v) Housckeeping. Housekeeping prac-
tices and controls required by paragraph
(1) of this section shall be provided as soon
as possible. but no later than January 9,
1995.

(vi) Medical surveillance required by
paragraph (m) of this section shall be pro-
vided as soon as possidle, but no later than
January 9, 1995,

(vii) The dcsignation and training of
competent persons required by paragraph
(0) of this section shall completed as soon
as possible but no later than April 10,
1995

Appendix A to §1926.88—OSHA Reference
Method —Mazdatory

[Appendix A smended by 57 FR 24330,
Junec 8, 1992; 59 FR 41131, August 10,
1994]

This mandstory appendix specifies the
procedure for analyring air samples for
asbestos and specifies quality control pro-
cedures that must be implemented by lab-
oratorics performing the a- -lysis. The
sampling and analytical mecthods de-
scribed below represent the clements of
the svailable monitoring methods (such as
Appendix B of this rcgulation, the most
current version of thc OSHA method 1D-
160, or the most curcent version of the
NIOSH Method 7400). All employers
who are required to conduct air monitor-
ing under paragraph (f) of the standard
are required to utilize analytical laborato-
ries that usc this procedure, or an equiva-
lent method. for collecting and enalyzing
samples.

[Introduction amcnded by 59 FR 41131,
August 10, 1994]

Sampling and Analyiical Procedure

1. The sampling medium for air sam-
pies shall be mixed ccllulose ester filter
membranes. Thesc shall be designated by
the manufacturer as suitable for asbestos
counting. Sec below for rejection of
blanks.

2. The preferred collection device shall
be the 25-mm diametcr cassette with an
open-faced S0-mm clectrically conductive

extension cowl. The 37-mm cassctte may
be used if ncocssary but only if writtcn
justification for the need to use the 37-mm
filter cassctte accompanies the sample re-
sults in the cmploycc's cxposurc monitor-
ing record. Do not reuse or reload cas
scttcs for asbestos sample collection.

[Paragraph 2 amended by 59 FR 41131,
August 10, 1994]

3. An air flow rate between 0.5 li-
ter/min and 2.5 liters/min shall be select-
ed for the 25/mm cassctte. If the 37-mm
cassetic is used, an air flow rate between |
liter/min and 2.5 liters/min shall be se-
lected.

4. Where possible, & sufficient air vol-
ume for sach air sample shall be oollected
to yield betweon 100 and 1,300 fibers per
square millimeter on the membrane filter.
If a filter darkems in appearance or If
loose dust is seen on the filter, a sccond
sampie shall be started.

S. Ship the samplos in a rigid container
with sufficient packing matcrial to prevent
disiodging the cotlected fibers. lf:cking
material that has a high clectrostatic
charge on its surface (c.g., expanded poly-
styrene) cannot be used because such ma-
terial can causc loss of fibers to the sides
of the cassette.

6. Calibratc csch personal sampling
pump before and after use with a repre-
sentative filter cassette installed between
the pump and the calibration devices.

7. Persona! samples shall be taken in
the “breathing zonc™ of the employee
(i.e., attached to or ncar the collar or ls-
pet near the worker’s face).

8. Fiber counts shall be made by posi-
tive phaze contrast using & microscope
with an 8 to 10 X eycpicce and a 40 to 45
X objective for a total magnifioation of
approximately 400 X and & numerical ap-
crture of 0.65 to 0.75. The microscope
shall also be fitted with a green or blue
filter.

9. The microscope shall be fitted with a
Walton-Beckett eyepiece graticule cali-
brated for a ficld diameter of 100 microm-
cters (+/-2 micrometers).

10. The phasc-shift detection limit of
the microscape shall be about 3 degrees
measured using the HSE phase shift test
slide as outlined below. -

s. Place the test slidc on the microscope
stage and ceater it under the phase objcc-
tive. :

b. Bring the blocks of grooved lincs into
focus. .

Note: The slide consists of seven scts of
grooved lines (ca. 20 grooves to each
block) in descending order of visibility
from sets 1 to 7, seven being the least
visible. The requirements for asbestos
counting arc that the microscope optics
must resolve the grooved lines in sct 3
completely, although they may appear
somewhat faint, and that the grooved
Jines in sets 6 and 7 must be invisible. Scts

{8ec. 1920.1101, Appendix A]
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4 and S must be at lcast partially visible more than one laboratory, the program A
ir

but may vary slightly in visibility between
microscopes A microscopc that fails to
meet these requircments has either too
low or too high a resolution to be used for
asbestos counting.

c. If the image deteriorates, clean and
adjust the microacope optics. If the prob-
fem persists. consult the microscope man-
ufacturer.

11. Each set of samples taken will in-
clode 10% ficld blanks or « minimum of 2
ficid blanks. These blanks must come
from the same lot as the fAlters used for
sample ocollection. The field blank results
thall be averaged and subtracted from the
analytica! results before reporting. A set

sts of any sample or group of samples
for which an cvaluation for this standard
must be made. Any samples represented
by a ficld blank baving s fiber count in
excess of the detection fimit of the method
being used shall be rejected.

[Paragraph 11 revised by 59 FR 41131,
August 10, 1994}

12. The samples shall be mounted by
the acetone/triscetin method or 3 method
with an cquivalent index of refraction and
similar clarity.

13. Obscrve the following counting
rules.

a. Count only fibers equal to or Jonger
than 5 micrometers. Measure the length
of curved fibers along the curve. .

b. In the abwence of other information,
count all perticlcs as ashestos that have »
length-to-width ratio (aspect ratio) of 3:}
or greater. :

¢. Fibers lying cntirely within the
boundary of the Walton-Beckett graticule
ficld shall receive 8 count of 1. Fibers
crassing the boundary once. having one
end within the circle, shall roccrve the
ocount of onc half ('/2). Do not count amy
fiber that crosses the graticule boundary
more than once. Reject and do not count
any other fibers even though they may be
visible outside the graticule area.

d. Count busdles of §bers as onc fiber
unlexs Individual fibers cap be identified
b{“ohervmg both ends of ap individual

©. Count enough mucule ficlds 1o yield
100 fibers. Count & minimum of 20 ficlds;
stop” counting at 100 ficlds regardicss of
fiber count.

14. Blind rcoounts shall be conducied
st the rate of 10 percent.

Quality Control Procedures

1. Intralaboratory program. Fach labo-
ratory and/or each company with more
than onc microscopist counting slides
shal) establish s statistically designed
quality assurance program involving blind
recounts and comparisons between
microscopists to monitor the variability of
counting by cach microscopist and be-
tween microscopists. In 2 company with

recyciod paper

shall include all laboratorics, and shall al-
50 cvaluate the laborstory-to-laboratory
variability.

2a. Interlaborutory program. Each fab-
oratory analyzing esbestos samples for
compliance determination shall imple-
ment an interiaboratory quality assurance
program that, as & minimom, includes
participation of at least two other inde-
pendent laborstorics. Each laboratary
shall participate in round robin testing at
least once every 6 months with at least all
the other laboratories in its inteclaborato-
ry quality assurance group. Each labors-
tory shafl submit slides typica! of its own
workload for use in thia program. The
round robin shall be designed and results
snalyzed using appropriate statistical

2b. All aboratories should also pertic-
pute in a national sample testing scheme
such as the l‘mﬁcien&t Analytical Testing
Program (PAT) or Asbestos Registry
sponsored by the American Industrial Hy-
gione Association (AIHA).

{Former paragraph 2 redesignuted as 2a,
and 2b added by 59 FR 41131, August
10, 1994)

3. All individuals performing asbestos
analysis must have taken the NIOSH
course for sampling and cvaluating air-
borne asbestos dust or an equivalent
course.

4. When the use of differeat micro-
scopes contributes to diflercaces between
counters and laboratorics, the effect of the
different microscope shall be cvalunied
and the microscope shall be replacod, s
nccossury.

5. Current resuits of these quality as-
surapce programs shall be posted in each
laboratory to keep the microscopists in-
formed.

Appenidix B %o §1926.58 rSu.-rl-c od
Ansiysls. New-mandatory

[Appendix B amended by 57 FR 24330,
Junc 3. 1992; revised by 59 FR 4113),
August 10, 1994]

Air

Matrix:

OSHA Pumb:iblc
Exposure Limits

Time Weighted Av-

erage

Excursion Level (30

minutes)
Collectzon Procedure:

0.1 iber/cc
1.0 fiber/cc

A known volume of air is drawn through
8 25-mm diameter cassette containing
8 mixed-cellulose ester filter. The cas-
sette must be equipped with an elec.
trically conductive 50-mm extension
cowl. The sampling time and ratc are -
chosen to give a fiber density of be-
twoen 100 to $,300 fibers/mm? on the

filter,
Recommended Sam- 0.5 t0 $.0 li-
pling Rate ters/minute
(L./min)
Recommended Air
Yolumes:
Minimum ................ 25 L
Mazimum................ 2400 L
Analytica! Prooedure:
A poction of the sampic filter is cleared

and prepared for asbestos fiber counting
b‘&m Contrast Micrascopy (PCM) at
X.

Commercial manufacturers and prod-
ucts mentioned in this metbod are for de-
scriptive use only and do Dot comstitutc
cndorsements by USDOL-OSHA. Simi-
lar products from other sourccs can be
substituted.

1. Introducttth

This method describes the collection of
airborne asbestos fibers using calibrated
‘%E ps with mixed-ccliulosc es-
ter (MCE) filtens u(dmu:;ylu by phasc
contrast microscapy Soms tcraws
used sre unigue to this method snd are
defined below: Asbestos: A term for natu-
rally occurring fibrous minerals. Asbestos
Includes chrysutile, crocidolite, smosite
{cummingtonite-gruncrite asbestos),
tremolite asbestos, actinolitc asbestos,
anthophyllite asbestos, and any of thesc
mincrals that have been chemically troat-
od and/or altered. The chemical
formulation of each wil] vary with
the Jocation from which it was minod. No-
minal mpnuau are listed:
e cameinon chh’ﬁq’%

(OH)2
AmOte oo (Mg Fc) SOt ON)
Tremokite-actinolite .. Ou(n?‘!‘cm

e
Anthophyllitz....... .. (M2 Fc)SWO(ON) ;

Asbestos Fiber: A fiber of asbestos
which meets the criterin specified below
for a fiber.

Aspect Ratia; The ratio of the longth of
a fiber to It's diameter {c.g. 3:1, 5:1 sspoct
ratios).

Fragments: Mincral particles
fdeh‘:y“mﬂnmwn of mincrals, espe-

cially those characterized by paraliel ddu

and a moderate aspect ratio (weuaily less
than 20:1).

[Bec. 1828.1181, Appendix B]
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Detection Limit. The numbder of fibers
nccessary o be 95% ccrtain that the re-
tult is greater than 2zero.

Differential Counting: The term s
plied to the practice of excluding certain
kinds of fibers from the fiber count be-
cause they do not appear to be asbesios.

Fiber: A particle that is 5 um or longer,
with a length-to-width ratio of 3 to | of
longes.

Field: The area within the graticule cir-
cle that 13 superimposed on the micro-
so0pe image.

Se1: Tho samplos which are taken, sub-
mitted to the laboratory, anslyzed, and
fos which, interim or final result reports
are generated,

Tremolite, Anthophyllite, and Actino-
lite: The non-asbestos form of thexe min-
crals which meet the definition of u fiber.
It includes any of thesc mincrals that
have been chemically treated and/or al-
tered.

Walton-Beckett Graticule: An cyopiece
graticule specifically designed for asbestos
fiber counting. 1t consists of a circle with
8 projected diameter of 10012 pym (area
ol about 0.00785 mm?) with a crasshair
having tic-marks a1 3-um intervals in onc
direction and S-um in the orthogonal di-
rection. There are marks around the pe-
riphery of the circle to demonstrate the
proper sizcs and shapes of fikers. This de-
sign is reproduced in Figure 2. The disk is
placed in onc of the microscope ecyepicces
so thet the design is superimpased on the
ficld of view.

1.1. History

Barly surveys to determine asbestos ex-
posurcs were conducted using impinger
counts of 101al dust with the counts ex-
ﬁcd ss million particles per cubic foot.

British Asbestos Research Council
recommended filter membrane counting
in 1969. In July 1969, the Bureau of Oc-
cupational Safety and Health published a
filter membrane method for counting as-
bestos fibers in the United States. This
method was refined by NIOSH and pud-
lished as P & CAM 239. On May 29,
1971, OSHA specified filter membrane
sampling with phase contrast counting for
evalustion of asbestos cxposurcs at work
sites in the United States. The use of this
technique was again required by OSHA
in 1986. Phasc contrast microscopy has
continued to be the method of choice for
the mcasurcment of occupational expo-
surc 16 asbestos.

1.2. Principlc

Air is drawn through a MCE filter 10
capture airborne asbestos fibers. A wedge
shaped portion of the filter is removed,
pinced on a glass microscope slide and
madc transparent. A measured arca
(Bcid) is viewed by PCM. All the fibens
meeting a defined criterin for asbestos are

. sdams B ABNS e The B woas M laticnel AWsira

counted and considcred a measure of the
airbornc asbestos concentration.

1.3. Advantages and Disadvantages

There arc four main advantages of
PCM over other methods:

(1) The technique is specific for fibers.
Phase contrast is & fiber counting tech-
nique which excludes non-fibrous particies
from the analysis.

{2) The technique is incxpensive and
does not require specializad knowledge to
carry out the analysis for total Bber
counts.

{3) The analysis Is quick and can be
performed on-site for rapid determination
of air concentrations of asbestos fibers.

(4) The technique has continuity with
historical epidemiological studics s0 that
astimates of cxpected discase can be in-
ferred from long-term determinations of
asbestos exposurcs.

The main disadvantage of PCM is that
it does not positively identify asbestos -
bers. Other fibers which are not asbestos
may be included in the count unless dif-
ferentinl counting is performed. This re-
quires a great deal of experience to ade-
quately differentinte asbestos from non-
asbestos fibers. Patitive identification of
asbestos must be performed by polarized
light or electron mi techniques. A
further disadvantage of PCM is that the
smallest visible fibers are about 0.2 am in
diameter while the finest asbestos fibers
may be sz small as 0.02 pgm in diameter.
For some exposures, substantially more §-
bers may be present than are actually
counted.

t.4. Workplace Exposure

Asbestos Is used by the construction in-
dustry in such products as shingles, floor
tiles, asbestos cement, roofing felts, insw-
lation and scoustical Noa-con-
struction wses include brakes, cluich fac-
ings. paper, paints, plastics, and fabrics.
One of the mast significant exposures in
the workplace is the removal and cacapsy-
lation of ssbestas in schools, public beild-
ings. snd homes. Many workers have the
poteatial to be exp(n!to asbestas during
these operations.

About 95% of the asbestos in commer-
cisl use in the United States is chrysotile.
Crocidolitc and amosite make up most of
the remsinder. Anthorhylllte and tremo-
e or actinalite are likely to be encoun-
tered s contaminants in various industri-

sl products. )
1.5. Physical Properties

Asbestos fiber a2 high tensile
strength along its axis, is chemically inert,
non-combustible, and heat resistant. It
has a high electrical resistance and good
sound sbsorbing propertics. It can be

weaved into cables, fabrics or other tex- .

tiies, and also mattcd into ssbestos pa-
pers, feits, or mats.

2. Range and Detection Limit

2.1. The idea! counting rangc on the
filter is 100 o 1,300 fibers/mm?. With a
Walton-Beckett graticule this range is
oquivalent to 0.8 to 10 Gbers/ficld. Using
NIOSH counting statistics, a count of 0.8
fiders /ficld would give an approximate co-
efficient of variation (CV) of 0.13.

2.2. The detection limit for this method
is 4.0 fibers per 100 Gclds or 5.5 -
bers/mm?. This was derermined using an
equation to cstimate the maximum CV
possiblc st a specific concentration (95%
coafidence) and & Lower Contrpl Limit of
zero. The CV valec was thea wsed to de-

termine a mgmdlu cancentration
from historical CV va fiber relationships.

As an example:
Lower Control Limit (95% Confidence) =
AC—1.645(CV)(AC)

ACw=Estimate of the airborne fiber con-
centration (Bbers/cc) Setting the
Lower Control Limit=0 and solving
for CV;

0=AC—1.645(CV)(AC)

CV=0.61

This valuc was compared with CV vs.
count curves. The count at which CV =

0.6! for Leidel-Busch counting statistics

or for an OSHA Salt Lake Technical

Centert (OSHA-SLTC) CV curve (see

Appendix A for further information) was

4.4 fibers or 3.9 fbers per lmgekh, re-

lpecﬁvel . Although a Jower detection

Imitofzﬁbenpu 100 ficlds is supported

by the OSHA-SLTC data, both data scts

support the 4.5 fibers per 100 ficlds value.

3. Mcthod Performance—Pracision and
Accuracy

Precision & upon the total
namber of Abers counted and the uaifor-
mity of the fiber distribution on the filter.
A peneral rule i to vount at least 20 and
not more than 00 ficlds. The count is
discontioucd when 100 fibers are counted,
provided that 20 fickds have already been
counted. Counting mare than 100 fibers
results in only & small gain in precision.
As the total count drops below 10 fibers,
an accelerated oss of precision is noted.

At this time, there i o knowan method
to determine the sbeolute accuracy of the
asbestos analysis. Resultx of samples pre-

red throdgh the Proficiency Anslytical

ing (PAT) Program and analyzed by
the OSHA-SLTC showed no significant
bias when compared to PAT refercnce
values. The PAT samples were analyzed
{from 1987 to 1989 (N=36) and the con-
centration range was from 120 to 1,300
fibers/mm?,
4. Inserferences

Fibrous substances, if present, may in-
terfere with asbestos analysis.

Some common fibers arc:

Fibey glass snhydriee Perihts veim.
plast Sbors

[Bec. 1826.1101, Appendix B)
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... Some synthetic fibers.
Sponge spicuics and da-
toms,
Wollastonite

Gypsum ... .
Membrenc structurcy

Microorganising

The use of electron microscopy or opti-
cal tests such as polarized light, and dis-
persion staining may be uscd to diffcrenti-
ate thcse meterials from asbestos when
necessary

3. Sampling

5.1. Equipment

5.1.). Sample assembly (The assembly
is shown in Figure 3). Conductive filter
holder consisting of a 25-mm diameter, 3-
piece cassette having & 50-mm long elec-
trically conductive extension cowl. Back-
up pad, 25 mm, cellulose Membrane fil-
ter, mixed-cellulose ester (MCE), 25-mm,
plain, white, 0.8- 10 1.2-um pore size

Notes:

(2) DO NOT RE-USE CASSETTES.

(b) Fully conductive casseties are re-
quired to reduce fiber loss 1o the sides
of the cassctte due to clectrostetic at-
traction

(¢} Purchase filtcrs which have been sc-
lected by the manufacturer for asbes-
t0s counting or analyze representa-
tive filters for fiber background
before use. Discard the filter lot if
morc than 4 fibers/100 ficlds are
found,

(d) To decrease the possibility of contami-
nation, the sampling system (filter-
backup pad-cassette) for asbestos is
usually preassembied by the manu-
faciyrer.

5.1.2. Gel bands for scaling cassettes.

5.1.3. Sampling pump.

Each pump must be & battery operated,
sclf-contzined unit smal! enough to be
placed on the monitored employee and
not interfere with the work being per-
formed. The pump must be capable of
sampling at 2.5 liters per minute (L/min)
for the required sampling time

5.1.4. Flexible tubing, 6-mm bore.

5.1.5. Pump callbration.

Stopwatch and bubble tube/burette or
clectronic meter.

5.2. Sampling Procedure

5.2.1. Sea! the point where the base and
cowl of each cassette meet (see Figure 3)
with a gel band or tape.

5.2.2. Charge the pumps completely
before beginning

5.2.3. Connect each pump to s calibra-
tion cassctte with an appropriate length of
6-mm bore plastic tubing. Do not use luer
conncctors—the type of cassctie specified
above has built-in adapters.

35.2.4. Sclect an appropriste Row rate
for the situation being monitored. The
sampling flow rate must be between 0.5
and 5.0 L./min for personal sampling and
is commonly set between | and 2 L/min.

recycled paper

Always choosc s flow ratc that will not
produce overloadcd filters.

3.2.5. Calibratc cach sampling pump
before and after sampling with a calibra-
tion cassctte in-line {(Notc. This calibra-
tion cassette should be from the same lot
of cassettes uscd for sampling). Use a pri-
mary standard (c.g. bubble burctte) to
calibrate each pump. If possible, calibrate
at the sampling site.

Notc: If sampling sitc calibration is not
possible, environmental influcnces may af-
fect the flow rate. The extent is dependent
on the type of pump uscd. Consult with
the pump manufacturer to determine de-
pendence on environmental influences. If
the pump is affccted by temperature and
pressurc changes, usc the formula in Ap-
pendix B to calculate the actuz! flow rate

3.2.6. Connect cach pump to the base
of each sampling cassetic with flexibic
tubing. Remove the end cap of each cas-
sctte and take cach air sample open face.
Amssurc that cach sample cassette is held
open side down in the employee's bresth-
ing zone during sampling. The distance
from the nose/mouth of the emplayec to
the cassette should be about 10 cm. Se-
cure the casscite on the collar or lapcl of
the employec using spring clips or other
similar devices.

5.2.7. A suggested mimmum sir volume
when sampling to determine TWA com-
pliance is 25 L. For Excursion Limit (30
min sampling time) evaluations, a mini-
mum &ir volume of 48 L is recommended.

J.2.8. The most significant problcm
when sampling for asbestos is overloading
the filter with non-asbestos dust. Suggest-
ed maximum air sample volumes for ape-
cific environments are:

Air wol.
Eavitonment [¢R]
Aabestos removal operations (visible 100
dust)
Asbestos removal operations (little 240
dust)
Ofics cnvitonments............ .. ... | 400 to
2,400

CAUTION: Do not overioad the filter
with dust. High levels of non-fibrous dust
particles may obscure fibers on the filter
and lower the count or make counting im-
possible. If more than about 25 to 30% of
the field arca is obscured with dust, the
result may be biased low. Smaller air
volumes may be necessary when there is
excessive non-asbestos dust in the air.

While sampling, observe the filter with
a small flashlight. If there is & visible lny-
er of dust on the filter, stop su:‘fling. re-
move and seal the cassctie, and replace
with & new sampling assembly. The total
duat loading should not exceed 1 mg.

5.2.9. Blank samples arc used to deter-
mine if any contaminetion has occurred
during sample handling. Prepare two

Qooupational Safety & Hesith Raporter

blanks for the first 1 to 20 samples. For
seis containing greater than 20 samples,
prepate blanks as 10% of the samples.
Handlc blank samples in the same man-
ner as air samples with one exception: Do
not draw any air through the blank sam-
ples. Open the blank cassette in the place
where the sample casscttes ere mounted
on the employee. Hold it open for about
30 seconds. Close and scal the cassette
appropriately. Storc blanks for shipment
with the samplc cassettes.

3.2.10. Immediately after sampling.
closc and scal each cassctte with the base
and plastic plugs. Do not touch or punc-
ture the filter membrane as this will inval-
idate the anslysis.

3.2.11. Atiach a scal (OSHA-21 or
equivalent) around cach cassette in such a
way a3 to secure the end cap plug and
baze plug. Tape thc ends of the scal to-
gether since the seal is not jong enough to
be wrapped ¢nd-toend. Also wrap tapc
aroupd the casactte at each joint to keep
the seal secure.

5.3. Sample Shipment

5.3.]. Send the samples to the iaborato-
ry with paperwork requesting axbestos
analysis. List any known fibrous interfer-
cnces present during sampling on the
paperwork. Also, note the workplace aper-
stion{s) sampled.

5.3.2. Secure and handie the samples in
such that they will not rattle during ship-
ment nor be exposed to static electricity
Do not ship samples in expanded polysty-
rene peanuts, vermiculite, paper shreds,
or excelsior. Tape sample casscttes to
sheet bubbles and place in & container
that will cushion the samples without rat-
tling.

3.3.3. To avoid the possibility of sample
contamination, always ship bulk samples
in scparatc mailing containers.

6. Analysts

6.1. Safety Precautions

6.1.1. Acctone is extremely flammable
and precautions must be taken not to ig-
nite it. Avold using large contaipers of
quantitics of acetone. Tramsfer the solvent
in a ventilated laboratary hood. Do not
use acetone near any open flame. For gen-
eration of acetone vapor, use a spark free
heat source.

6.1.2. Any asbestos spills should be cle-
ancd up immediately to prevent dispersal
of fibers. Prudence should be exercised to
avoid contamination of labocatory facili-
tics or exposure of personnel 10 asbestos.
Asbestos spills should be cleaned up with
wet mcthods andfor a High Efficiency
Particulate-Air (HEPA) filtercd vacuum

CAUTION: Do not usc a vacuum with-
out a HEPA filter—It will disperse fine
asbestos fibers in the air.

[Sec. 1926.1101, Appendix 8]
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” Sample Collection Medza -

Filters and Cassettes
Air Monitoring Filters
s™ AT T T T ek Y PGy BT, Sapport T T T | Pricel
ll L l % | = | VYes 225-18 $ 21.00/100
S 8 xi0in | 10 4 No 225707 122.00/100
Glags Fiber, binder free, type AE o 13 1.0 No 225-18 75.00/500
Glass Fiber, binder free, type AE , a7 A0 Ne | 2257 | 79.00500
Giass Fiber, binder frae, type AF , i 28 | 10 | No | 228702 | 77.0000
Mixed cellulose-ester : 2% | o8 Yeos ;  225-19 I 44.00/100
Mxed caliuiose-ester* 4 37 ‘ 0.8 Yos 225-5 i 56.00/100
Mixed celiulose-aster [ a7 W[ 045 * Yes 225-8 i 84.00/100
Nylon 7 booem__ ;10 No | 225608 | 135.00/100
Polyvinyl Chioride, low ash, low moisture pickup* 37 5.0 Yos 225-8-01 49.00/5%0
Polyvinyl Chioride, low ash. low moisture pickup . 25 | 50 j _No 225804 | 8800100 |
Polyviny! Chioride. low ash, low moisture pickup. ! | : 1
for chromic acld, chromates and chromium hexavalent.* i 37 i 6.0 Yes . 225808 i 62.00/60
Polyvinyt Chlonde, low ash, low moisture pickup” . 37 L 08 No l 225-807 i 9700/100
PTFE (Teflon), unlaminated 37 | 5.0 Yas . 225-%7 - 249.00/100
PTFE (Teflon) with polypropylene web support + a7 l 1.0 Yes + w22w5‘-77-'(‘)1’ | 204.00/100
PTFE (Tefion), unlaminated ’ T3 TR T T TNe T T 2251703 | T 130.00100 |
PTFE (Tetion) with polypropyleno web support # 3 ' 045 . Yes | 2251704 | 189.00/100
| PTFE (Toflon) with PTFE support ) ¥ (20 | Yes . 2254707 | 96.00%0 |
PTFE (Teflon) with PTFE suppon ! 25 05 J No ] 225-1708 . 21 400/100’
Silver membrane . 37 0.8 ! No ' 225-1801 156.00/25
Siver memorane ) N . 045 |  No ' 2251802 | 186.00/60
Support Pads, cellutose ! 37 — — 225-27 25.00/100
" Support Pads, callulose RERRRT” R E— — 7 2es28 . 24001100
Support Pads, porous plastic l' 25 ‘ — 1 — f 225-2901 I 20.00/100 |
Support Pads, porous piaste L O B N = B - X
Support Screens, 100 mesh stainless steel : ¥y - = 4 225-28 29.00/100
Support Spacer Rings, for NIOSH 5506 & 5515 [ 37 L ' s i A_(i1.00/25

* Available in preloaded casseftes, see page 37.

Filter Cassette B

open faced.

Cross section view of 3 piece cassee

{filters and support pads are not included).

R

The SKC filter cassette blanks are two-
or three-section housings for filters.
They hold the filter securely in place
during sampling and are ideal for
personal sampling. Three-gection cas
settes can be used either closed or

Opaque filter cassette blanks are de-
signed to handle light sensitive com-
pounds such as PNA hydrocarbons. s

Filter cassette blanks are disassembled

13 . 2-Section, Polypropylsne 'L
13 Sillcone Gaskets ! .
| (for use with 225-32 cassatts) | 225-3201| 28.00100 _
|13 | 2-Section, Stainiess Stea! JESTN
25 | 3-Section, Clear polystyrene 225-3-25 | 103.00/50
* % m mmmom 225-3-23 4 108.00/50
37 | 2-Section, Cisar palystyrene l‘22&2 woin_u'4
37 3ection, Clear potystyrens 2263 | 17.0010_
| 37 | 2-Soction, Opeque polystyrsne 2254 | 5630050
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m Sample Collection Media

N 7 Sorbent Sample Tubes

Refer to the SKC Guide to NIOSH/OSHA Air Samph g'Methods on pamaﬂ-ss for
he catalog number of the conect tuba

cular chemica

1
N | e 2
harcoal, Petmleum } o [ ? !
| Charcoal, Petroleum : 8x110 1 A00 as WW
26-3808° | CHAHCOAL PETROLEUM @ 870 2 50/100 8 | A | Www | 50
[ FLORISIL
N . 34 & .
. 3 GEL . ., e i N B
GS ' 8 f ww - 130.00%0

26-6202° ‘ FIREBRICK r Bxt10 o1 300

2649101 Chromosorb - 101 L& 2 WM 68 | A WWW | 117.00%50

226-48-102 ' Chromosorb-102 ;B0 2 i 33 GS = A«  www | 91,008

2640103 Chromosorb - 103 &0 2 | 375 as 8 | wWww 125.00/50
[ 2 A ‘

Chromosorb -104 )

2651 | SikaGe ) T e 2 | S0 @S | A | FFW 82.0050
2652 Gas Chrom-P © 60 T 50 G0 . A , TOOY 59.0010
2653* ! SILICA GEL 6 7)) P2 7550 ; G8  A www | 120.00%0

2 as A :

Must be tharmally Hheated prior t samphng
S Desgnaied shed . aontact SKT Custome: Sarvios for Mo miormanon. SEPARATORE:
S MO SECSRIOTE COMBTE SKE CLslomer Servics n Jmels COATED or TREATED sovbants are shown i ail capfiels.
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